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PREFACE. 


The  life  histories  of  our  reptiles  remain  almost  entirely 
unknown.  Herpetologists  are  so  few,  and  reptiles  so  re- 
tiring, that,  unless  more  general  interest  can  be  aroused, 
we  may  hope  for  very  little  light  upon  this  important 
branch  of  the  science.  Many  specialists  in  other  de- 
partments of  science,  as  well  as  hunters,  farmers,  stu- 
dents, and  other  intelligent  men,  however,  are  constantly 
in  the  field  and  might  record  observations  of  great  in- 
terest were  means  of  identification  at  hand.  This 
paper  has  been  prepared  in  the  hope  that  it  may 
stimulate  those  whose  mode  of  life  leads  them  into 
the  woods  and  fields  to  study  the  ways  of  our  reptiles — 
by  no  means  the  least  interesting,  if  amongst  the  more 
humble,  of  the  animals  about  us. 

Although  it  has  not  been  thought  advisable  to  '  ^  popu- 
larize" the  descriptions  in  the  following  pages,  such 
characters  as  cannot  be  determined  without  dissection 
have  been  avoided.  For  this  reason  the  synopses  and 
characterizations  of  the  higher  groups  are  very  artificial 
and  are  not  intended  to  hold  good  if  applied  to  extra- 
limital  species  or  genera.  Likewise,  superfamilies,  sub- 
families, and  subgenera  have  not  been  introduced. 
While  this  is,  thus,  intended  as  a  handbook  for  the 
more  or  less  casual  student,  it  is  hoped  that  the  profes- 
sional herpetologist  will  find  something  of  interest  re- 
garding the  variation  and  distribution  of  our  reptiles. 

I  wish  especially  to  express  my  obligation  to  Dr. 
Leonhard  Stejneger,  who  placed  at  my  disposal  the 
entire    collection   of    reptiles   belonging  to  the   United 
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States  National  Museum;  to  Mr.  Henry  H.  Hindshaw, 
Curator  of  the  Museum  of  the  University  of  Washing- 
ton, who  sent  me  a  collection  of  species  from  western 
Washington;  to  Mr.  John  Fannin,  Curator  of  the  Pro- 
vincial Museum,  Victoria,  B.C.,  who  lent  me  the  collec- 
tion belonging  to  his  institution;  to  Prof.  W.  E.  Ritter, 
of  the  University  of  California,  for  a  similar  favor;  to 
Dr.  G.  Baur;  to  Mr.  Harold  Heath;  to  Dr.  W.  W.  Tho- 
burn;  to  Mr.  Douglas  Van  Denburgh;  to  Mr.  Edward 
Hyatt;  to  Mr.  J.  M.  Hyde;  to  Mr.  J.  O.  Snyder;  to  Dr. 
6.  Eisen;  to  many  others;  and  most  of  all  to  Dr.  Chas. 
H.  Gilbert,  who  forwarded  to  me  the  unequaled  collec- 
tion of  Californian  reptiles  belonging  to  Leland  Stanford 
Junior  University,  and  gathered  for  that  institution  by 

his  untiring  zeal. 

The  Author. 
San  Francisco,  April,  1897, 
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THE   REPTILES   OF   THE   PACIFIC   COAST    AND 

GREAT  BASIN. 


Introduction. 

The  term  reptile  is  popularly  applied  to  all  cold-blooded 
vertebrates  other  than  fishes.  Thus  used  it  includes  two 
groups  of  animals  which  differ  in  many  important  re- 
spects. These  are  the  batrachians  and  the  reptiles 
proper;  the  former  more  closely  allied  to  the  fishes;  the 
latter,  to  the  birds. 

The  typical  batrachians,  such  as  most  frogs,  toads, 
salamanders,  etc.,  lay  their  eggs  in  the  water,  and  the 
young,  for  a  time,  breathe  by  means  of  gills,  very  much 
as  do  the  fishes.  Later  on,  they  undergo  a  metamor- 
phosis, during  which  the  gills  and  other  larval  charac- 
teristics disappear,  the  tadpole  assumes  the  form  and 
structure  of  its  parents  and  emerges  from  the  water  to 
breathe  air  and  spend  a  greater  or  less  portion  of  its  life 
on  land.  The  skin  of  batrachians^  is  not  provided  with 
scales,  but  is  smooth  or  warty,  very  glandular,  and  often 
covered  with  a  slimy  secretion. 

The  true  reptiles,  such  as  alligators,  turtles,  lizards, 
and  snakes,  on  the  other  hand,  never  lay  their  eggs  in 
the  water,  even  the  marine  species  coming  to  land  for 
this  pur{>ose.  Their  young  never  breathe  by  means  of 
gills,  but  are  hatched  or  born  with  the  form  and  struc- 
ture of  the  adult.  The  skin,  except  of  some  turtles,  is 
covered  with  scales,  and  is  dry,  never  slimy. 

There  are,  also,  many  anatomical  and  embryologieal 
differences  between  the  two  classes,  but  these  need  not 
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be  mentioned  here,  since  the  batrachians  will  not  be 
considered  in  the  following  pages.  Our  reptiles  and 
batrachians  may  be  distinguished  by  the  following 

SYNOPSIS  OF  CLASSES. 

a. — Anal  opening  transverse  or  round;  skin  furnished  with  scales  (varying 
from  large  plates  to  minnte  grannies);  or,  if  skin  smooth  {Pelo- 
discus),  tail  and  olaws  present  and  jaws  without  teeth.     (Turtles, 

lizards,  snakes,  etc.) Keptilia. — p.  28. 

a'. — Anal  opening  longitudinal  or  round;  skin  smooth  or  warty,  without 
scales;  no  daws.*  (Frogs,  toads,  salamanders,  newts,  water-dogs, 
tadpoles,  etc.) Batrachia. 

Long  ago  the  reptiles  were  the  rulers  of  the  earth  as 
the  mammals  are  to-day.  Huge  monsters,  most  gro- 
tesquely fashioned,  roamed  over  the  land,  while  equally 
large  reptiles  swam  in  the  seas,  and  in  the  air  were 
great  creatures  whose  bat-like  wings,  it  is  said,  some- 
times measured  more  than  twenty  feet  from  tip  to  tip. 
But  of  these  monsters,  none  remain  alive;  only  the 
smaller  forms  have  survived.  Living  reptiles  fall  natu- 
rally into  four  groups  or  orders.  One  of  these  orders 
contains  but  a  single  lizard-like  animal,  the  Sphenodon 
of  New  Zealand,  interesting  to  the  morphologist  be- 
cause of  its  generalized  structure.  The  other  three 
orders  are  numerously  represented  in  the  warmer  por- 
tions of  both  the  Old  and  New  Worlds.  They  are:  first, 
the  alligators  and  crocodiles;  second,  the  turtles;  third, 
the  lizards  and  the  snakes. 

The  alligators  and  crocodiles  are  of  chiefly  tropical 
and  subtropical  distribution  and  do  not  enter  the  terri- 
tory we  are  considering.  The  turtles  are  most  numer- 
ous in  moist  regions,  and,  consequently,  are  represented 
on  the  Pacific  Coast  and  in  the  Great  Basin  by  few 
species.     The  lizards  and  snakes,  on  the  contrary,  find 

*  Tips  of  digits  sometimes  borny. 
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our  warm,  dry  climate  well  adapted  to  their  needs,  and 
are  very  numerous.  In  the  following  pages  I  have 
admitted  to  the  fauna  of  the  states  under  consideration 
seventy-seven  species  and  subspecies  of  reptiles  belong- 
ing to  thirty-seven  genera,  thirteen  families,  and  two 
orders.  Of  these,  three  are  turtles,  forty  are  lizards, 
and  thirty-four  snakes. 

While  it  is  probable  that  no  two  of  these  species  have 
exactly  the  same  geographical  limits,  yet  the  ranges  of 
certain  species  are,  in  a  general  way,  conterminous  with 
those  not  only  of  other  reptiles  but  of  other  kinds  of 
animals  as  well.  Thus,  if  we  map  out  the  areas  occu- 
pied by  the  different  kinds  of  mammals,  birds,  reptiles, 
insects,  plants,  etc.,  we  find  that  the  boundaries  of  the 
ranges  of  many  species  are  nearly  coincident,  so  that  in 
one  area  we  have  certain  genera  and  species  associated, 
while  more  or  less  closely  related  kinds  inhabit  adjoin- 
ing districts.  From  such  study  of  its  animals  and 
plants  temperate  North  America  has  been  divided  into 
a  number  of  life  zones,*  each  of  which  may  be  sub- 
divided into  minor  areas  technically  known  as  Faunae. 

When  regarded  from  a  herpetological  standpoint, 
California  may  be  divided  into  five  minor  life  areas, 
each  of  which  corresponds  more  or  less  closely  with  one 
of  the  chief  physical  areas  of  the  State.  Thus,  one 
biologic  area  occupies  the  southeastern  deserts,  an- 
other the  southern  coast,  a  third  the  western  slopes  of 
the  northern  coastal  ranges,  a  fourth  a  belt  along  the 
Sierra  Nevada,  and  a  fifth  the  great  interior  valleys  of 
the  Sacramento  and  San  Joaquin  together  with  their 
fringing  foothills. 


•On  thl»  tabj^t  ■««  Mpeciftlly  Alien.  Bull.  Am  Mns.  N.  H.,  IV.  1.  1892,  pp.  199-244; 
Auk  .  X.  3.  Apr.,  1893;  MeniAm.  N.  A.  FAOZia.  No.  3,  1890.  and  No.  6, 1891 ;  Proc.  Biol.  8oc. 
Wash.   Vn,  pp.  1-M,  1892;  Nat.  Ocog.  Hag.,  1894:  Rep.Soc.  Agri..  1893.  pp.  228,  229  (1894). 
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Each  of  these  areas  is  characterized  by  the  presence 
of  certain  species  which  do  not  live  in  the  others,  and 
the  absence  of  other  species  peculiar  to  the  adjoining 
Faunae.  Other  species,  though  not  restricted  to  one, 
conform  more  or  less  closely  to  the  geographical  limits 
of  two  or  more  of  these  life  areas.  Without  stopping  to 
speculate  upon  the  causes  which,  severally  or  in  com- 
bination, have  operated  to  bring  about  this  arrange- 
ment, let  us  consider  each  of  these  areas  in  detail, 
pointing  out  its  faunal  peculiarities  and  relations  to  the 
others. 

The  reptilian  fauna  of  California,  as  at  present  known, 
is  composed  of  seventy -one  species  and  subspecies.  The 
following  table  shows  the  area  or  areas  which  each  of 
these  is  known  to  inhabit: 

Distribution  of  Californian  Reptiles. 


Spscies  and  Scbspicies. 

Sierra  Nevada... 

5ZJ 

o 

3. 

cr 

a 

o 

9 
00 

» 
• 

Valleys 

Sonthern  Coast. 

0 

9 

DD 

1 

Clemmys  marmorata 

.  .  X 

? 

.  .  X  . .    . . 

Chrvsemys  belli!  (?) 

Qopheras  agassizii 

X  . . 

Coleonyx  variegatus 

X  .  . 

Dipsosanrns  dorsalis 

X  .  . 

Uma  notata 

' 

X  .  . 

iiiomata 

T 

Callisanrns  veutralib 

X  .  . 

Crotaphytns  baileyi 

X  .  . 

wislizenii 

X  .  . 

silns 

^ 

Sauromalns  ater ^ 

X  .  . 

Uta  mearnsi   

.  .  X  . .    . . 

stausbnriaiia 

.  .  X  . . 

.  .  X  . .   . . 

X  .  . 

graoiosa 

X  .  . 

Bymmetrica 

X 

REPTILES   OF   THE    PACIFIC   COAST. 


13 


Distribution  of  Galifornian  Beftiles— Contiuued. 


SpiciES  AND  Subspecies. 
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Distribution  of  Califo&nian  Bbptiles — Concluded. 


Species  and  Subspecies. 
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X  .  . 
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X  .  . 
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X  .  . 
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.  .  X 

The  Desert  Fauna, — The  Colorado  and  Mojave  Deserts 
with  western  and  northern  arms,  one  of  which  invades 
the  southern  part  of  the  San  Joaquin  Valley,  constitute 
the  Californian  portion  of  what  may  here  be  termed  the 
Desert  Fauna.  This  Fauna,  as  we  have  seen,  is  inhab- 
ited by  thirty-one  (or  thirty-three)  species  and  subspe- 
cies of  reptiles,  of  which  the  following  twenty-three  (or 
twenty-four)  occur  in  no  other  area  of  the  State: 


Qophems  agassizii, 
Goleonyx  variegatns, 
Dipsosanms  dorsalis, 
Uma  notata, 
Uma  inornata, 
Callidanras  ventralis, 
Orotaphytns  baileyi, 
Orotaphytus  wislizenii, 
Sanromalns  ater, 
Uta  graciosa, 
Uta  symmetrioa, 
Soelopoms  magister, 


Phrynosoma  platyrhinos, 
Phrynosoma  m^callii, 
Xantnsia  vigilis, 
Cnemidophorns  tigris, 
Siagonodon  humilis, 
Ghilomeniscus  ephippious, 
Chionactis  occipitalis, 
Bascauion  t8Bniatam(?), 
Pitnophis  catenifer  deserticola, 
Crotalns  tigris, 
Crotalus  cerastes, 
Crotalns  mitchellii. 
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This  area  shares  with  the  southern  coast  or  San  Diegan 
Fauna  alone  only  Hypaiglena  ochrorhynchtus,  Salvadora 
graharaicB,  and  probably  Arizona  elegans,  and  with  the 
valleys  or  Californian  Fauna  possibly  Bascanion  tcenia- 
turn,  while  in  common  with  both  these  areas  it  has  Via 
staTidyurianay  Rhinockeilua  leconiei,  Bascanion  flageUum 
frenatumy  Thamnophia  hammondiiy  and  perhaps  Scelop- 
oriLs  biseriaiuH.  Moreover,  it  lacks  twenty -seven  (or 
thirty-three)  species  and  subspecies  which  occur  in  one 
or  both  of  these  adjoining  Faunae,  and  possesses  none 
of  those  found  in  the  Sierra  Nevada  and  northern  coast 
areas.  The  Desert  Fauna  is  the  most  distinct  of  the 
minor  life  areas  of  California. 

The  San  Diegan  Fauna. — This  area  comprises  the 
western  portions  or  coastal  slopes  of  San  Diego,  River- 
side, Orange,  San  Bernardino,  and  Los  Angeles  Coun- 
ties, excepting  the  higher  lands,  which  belong  rather 
with  the  Sierra  Nevada.  It  is,  in  the  main,  a  warmer 
and  dryer  area  than  the  Californian  Fauna,  to  which  it 
is  most  closely  allied. 

The  reptiles  of  this  Fauna  are  twenty-eight  (or  thirty) 
in  number,  of  which  the  following  eight  (or  nine)  are 
peculiar  to  it: 

Uta  meamsi,  Cnemidophorns  stejnegeri, 

Soelopoms  orontti,  Verticaria  hyper3'thra  beldingi, 

Phxynofioma  blaiaTillii,  Lichanura  roseofusca,  t 

Xmntosia  henshawi,  Crotalns  ruber. 
XmntnBia  riyersiana,* 

It  shares  with  only  the  Desert  Fauna  Hypaiglena  och- 
rorhynchus,  Salvadora  grahamice,  and  probably  Arizorui 
elegans;  with  the  Californian  Fauna,  Anniella  pulchra, 
Lampropeliis  californice,  Bascanion  latendty  and   perhaps 


*lDsiilftr. 

r  Oecnn  also  near  Tucson,  Arlx. 
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Sceloporus  biseriatus  and  Lampropeltis  boylii;  and  with 
both  these  Faunae,  Uta  stansburiana,  Rhinocheilus  lecontei, 
Bascanion  flagellum  frenatum,  Thamnophis  haviviondiif 
and  perhaps  Sceloporus  biseriatus.  It  lacks  twenty -five 
species  and  subspecies  of  the  Desert  Fauna,  and  eight 
(or  nine)  of  the  Californian.  Some  species  are  common 
to  it  and  to  one  or  both  of  the  northern  areas  —  Sierra 
Nevadan  and  Pacific.  The  San  Diegan  Fauna  is  most 
closely  allied  to  the  Californian. 

The  Californian  Fauna, — The  Californian  Fauna  in- 
cludes the  western  slope  of  the  Sierra  Nevada  below  the 
Sierra  Nevadan  Fauna,  and  extends  thence  westward  to 
the  ocean,  excepting  the  area  along  the  coast  which 
constitutes  the  Pacific  Fauna  and  that  part  of  the  San 
Joaquin  Valley  which  belongs  to  the  Desert  Fauna.  It 
appears  to  reach  the  coast  in  Ventura,  Santa  Barbara 
and  San  Luis  Obispo  Counties.  Twenty-six  (or  twenty- 
nine)  reptiles  have  been  found  within  its  limits.  Of 
these,  four  are  peculiar  to  it,  as  follows: 

Grotaphytus  silas,  Cnemidophorus  tigris  nndulatus, 

Phryuosoma  frontale,  Tantilla  eiseni. 

It  shares  with  the  Desert  Fauna  alone  possibly  Ba.s- 
canion  toiniatuni;  with  the  Desert  and  San  Diegan 
Faunae,  Uta  stansburiana,  Rhinocheilus  leconteiy  Bascanion 
flagellum  frenatum,  Thamnophis  hammondiiy  and  perhaps 
Sceloporus  biseriatus ;  with  the  San  Diegan  Fauna  alone, 
Anuiella  jyulchra,  Lampropeltis  California^,  Bascanion 
laterale,  and  perhaps  Sceloporus  biseriatus  and  Lainpro- 
peltis  boylii;  with  the  Pacific  Fauna  alone,  Sceloporus 
occidentalis ;  with  the  Pacific  and  San  Diegan  Faunae, 
Glemmys  viarmorata  and  Gerrhoaotus  scincicauda;  and 
with  all  except  the  Desert  Fauna,  Eumeces  skiltonianus, 
Diadophis  amab'diSy  Bascanion  constrictor  vetustumj  Thani- 
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nophis  parietalis,  Crotalua  lucifer,  and  perhaps  Lampro- 
peltis  zoncUa  and  Lampropeltia  boylii.  It  lacks  twenty- 
five  (or  twenty-seven)  reptiles  of  the  Desert  Fauna, 
eleven  (or  twelve)  of  the  San  Diegan,  two  (or  three)  of 
the  Pacific,  and  three  (or  five)  of  the  Sierra  Nevadan. 
The  Californian  Fauna  is  most  closely  allied  to  the  San 
Diegan. 

The  Pacific  Fauna, — The  Pacific  Fauna  occupies  a 
narrow  strip  along  the  coast  as  far  south  as  Monterey 
County.*  In  the  northern  part  of  the  State  it  widens 
and  merges  with  the  Sierra  Nevadan,  to  which  it  is 
closely  allied,  but  farther  south  if  is  confined  to  the 
western  slope  of  the  outer  Coast  Range.  It  is  inhabited 
by  fifteen  (or  seventeen)  kinds  of  reptiles.  Of  these, 
GerrhoTwtuLs  burnettii  and  Anniella  nigra  are  peculiar. 
Sceloporus  occidentalis  and  Contia  mitis  it  shares  with  the 
Californian  Fauna  only.  Lampropeltis  zonata  is  perhaps 
confined  to  this  and  the  Sierra  Nevadan  Faunae.  Its 
other  species  are  wide-ranging.  It  lacks  thirteen  (or 
sixteen)  reptiles  of  the  Californian  Fauna,  and  four  (or 
five)  of  the  Sierra  Nevadan.  This  Fauna  is  much  bet- 
ter characterized  by  its  batrachians,  birds,  and  other 
animals  than  by  its  reptiles. 

Ttie  Sierra  Nevadan  Fauna. — The  fifth  life  area  of  Cal- 
ifornia occupies  a  belt  along  the  western  (and  eastern 
also  ?)  side  of  the  Sierra  Nevada.  One  at  least  of  its 
reptiles  reappears  in  the  mountains  of  San  Diego  and 
Riverside  Counties.  Twelve  (or  fourteen)  kinds  of  rep- 
tiles have  been  taken  in  this  area.  Oerrhonx)tu8  palmeri 
and  Euraeces  gilberti  are  peculiar  to  it.  Sceloporus  grac- 
iosus  occurs  here  but  in  no  other  part  of  California  ex- 
cept the  mountains  of   the   southern  part  of  the  State. 

*  Probably  to  SadU  Barbara  in  mountains. 
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Oerrhonotvs  principis  perhaps  is  one  of  its  inhabitants. 
Lampropeltis  zonata  may  be  peculiar  to  it  and  the  Pacific 
Fauna.  The  other  reptiles  of  the  area  are  of  rather 
wide  distribution.  It  lacks  seven  (or  eight)  species  of 
the  Pacific  Fauna,  and  seventeen  (or  twenty)  of  the 
Oalifornian. 

We  have  seen  that  there  are  five  life  areas  in  Califor- 
nia^ and  that  some  of  these  are  more  closely  allied  than 
others.  The  Desert  Fauna  bears  little  resemblance  to 
the  San  Diegan  and  Calif ornian,  and  even  less  to  the 
Pacific  and  Sierra  Nevadan.  Most  of  its  species  occur 
in  western  Arizona,  southern  Nevada,  and  northern 
Lower  California.!  It  is,  in  fact,  a  part  of  the  Lower 
Austral  Zone  of  Merriam  or  South  Warm  Temperate  of 
Allen.  The  San  Diegan  and  Oalifornian  Faunae  have 
more  in  common.  Apparently  both  belong  to  the  Upper 
Austral  Zone  of  Merriam,  which  is  the  Middle  Warm 
Temperate  of  Allen.  The  Pacific  and  Sierra  Nevadan 
Faunse,  also,  are  closely  allied.  They  form  a  part  of 
the  Transition  Zone  of  Merriam  or  North  Warm  Tem- 
perate of  Allen,  which,  extending  northward  across 
western  Oregon  and  Washington,  forms  another  life 
area,  which  we  may  call  the  Puget  Fauna. J  It  would 
seem  then,  that  these  three  zones  bend  suddenly  south- 
ward (irrespective  of  altitude)  near  the  Pacific  Coast. 
Thus  it  happens  that  their  westernmost  Faunae  lie  north 
and  south  of  each  other  instead  of  east  and  west  —  the 
Desert  Fauna  north  of  the  San  Lucan,^^  the  Oalifornian 
north  of  the  San  Diegan,  the  Puget  north  of  the  Pacific 
and  Sierra  Nevadan. 

Too  little  is  known  of  the  reptiles  of  Oregon,  Wash- 


*The  colder  portions  of  tbe  moontAlna  baye  not  been  considered. 

t  Szcept  tbat  part  wbiob  belongs  to  tbe  San  Diegan  Fauna. 

t  Tbis  is  perbaps  a  part  of  tbe  Canadian  Zone. 

8  Tbe  aoutbern  end  of  tbe  peninsula  of  Lower  California. 
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ington,  Idaho,  and  Nevada  to  permit  anything  to  be 
said  of  their  distribution.     However,  lists  of  those  which 
have  been  found  in  each  State  are  given. 
The  following  are  the  reptiles  of  Oregon: 


Clemmys  marmorata, 
Crotaphytns  wislizenii, 
Vim  stonsboriana, 
Soeloporos  graciosos, 
Scelopoms  ocoidon talis, 
Soeloporas  biseriatus  ( ?), 
PkrynoBoina  dongiassii, 
Phrjnosoma  platyrhinos, 
Gerrhonotus  scincicanda, 
Gerrhonotas  priucipis, 
Eameces  skiltouiauns, 
Charina  bottaB, 


Contia  mitis, 
Diadophis  amabilis, 
Bascauion  constrictor  vetustum, 
Bascauion  tsuiatum, 
Pitnophls  catenifer, 
Thamnophis  parietalis, 
Thamnophis  parietalis  pickeringii, 
Thamnophis  leptocephala. 
Thamuophis  yagrans, 
Thamnophis  vagrans  biscutata, 
Crotalus  lucifer. 


The  following   reptiles  are  known   to  inhabit  Wash- 
ington: 


Clemmys  marmorata, 
Chrjsemys  bellii, 
Sceloporos  graciosns, 
Seelopoms  occidentalis, 
PhTjnotM>ma  douglaasii, 
Gerrhonotns  principis, 
Charina  bott®, 
Contia  mitis, 


Bascanion  constrictor  yetustum, 
Pitnophis  catenifer, 
Thamnophis  parietalis, 
Thamnophis  parietalis  pickeringii, 
Thamnophis  leptooephala, 
Thamnophis  vagrans, 
Thamnophis  vagrans  biscutata, 
Crotalus  lucifer. 


The  reptiles  of  Idaho  are: 

Crotaphytos  baileyi, 
Crotaphytns  wislizenii, 
Uta  stausburiana, 
Seelopoms  graciosus, 
Seelopoms  biseriatus, 
Phrynosoma  donglassii, 
Phrynosoma  platyrhinos, 
Cnemidophorus  tigris, 


Charina  bottse, 

Bascanion  constrictor  vetustum, 
Bascanion  twniatum, 
Pituophis  catenifer, 
Thamnophis  parietalis, 
Thamnophis  vagrans, 
Crotalus  lucifer, 
Crotalus  confluent  us. 
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The  following'species  and  subspecies  have  been  found 
in  Nevada: 


Qophenis  agassizii, 
DipsosanniB  dorsalis, 
Callisatirxis  ventraliB, 
Holbrookia  maculata  approximans, 
Crotaphytus  baileyi, 
Grotaphytns  wiHlizenii, 
Sanromalns  ater, 
Uta  stausbnriana, 
Uta  graciosa, 
Soeloporns  graoiosns, 
Sceloponis  biseriatns, 
Soeloporns  magister, 
Phrynosoma  platyrhinos, 


Heloderma  suspectnm, 
Cnemidophorns  tigris, 
Charina  bottsB, 
Lampropeltis  boylii, 
Salvadora  grahamise, 
BaBcaniou  flagellum  freuatnm, 
Bascanion  tsBnialnm, 
Pitnophis  cateuifer  deserticola, 
Thamnophis  parietalis,' 
Thamnophis  vagrans, 
Crotalas  luoifer, 
Crotalns  tigris, 
Grotalns  cerastes. 


Many  kinds  of  reptiles  vary  so  much  that  it  is  difli- 
cult  to  find  two  specimens  which  are  alike  in  color  and 
squamation.  Sometimes  the  variations  correspond  with 
definite  geographical  areas,  as  in  the  case  of  Cnemidoph- 
oru8  tigris  and  C.  t,  undulatus  or  Phrynosoma  blain- 
villa  and  P.  frontale,  but  more  frequently  they  are- 
purely  individual,  as  in  Charina  and  many  species  o£ 
Thamnophis,  Many  reptiles  are  subject  to  chameleonic 
changes,  or  changes  in  accordance  with  the  intensity  of 
the  light,  or  with  the  colors  of  objects  by  which  they 
are  surrounded.  For  these  reasons  the  collector  should 
strive  to  secure  many  specimens  of  each  species. 

Reptiles  are  to  be  found  in  all  sorts  of  situations. 
The  collector  should  study  their  habits  if  he  would  be 
successful  in  his  search.  Some  kinds  prefer  moist 
places,  while  others  are  most  abundant  on  barren  hill- 
sides or  on  the  open  desert.  As  a  rule,  reptiles  like 
sunlight  and  warmth,  but  some  species  live  in  the 
thicker  forests,  and  not  a  few  are  nocturnal. 

Some  reptiles  may  be  caught  with  the  hands  unaided 
by  any  apparatus.     Other  species,,  too  agile  to  be  cap- 
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tured  thus,  may  be  secured  by  means  of  a  slip-noose  of 
horse-hair,  wild  oats,  thread,  or  fine  wire,  deftly  placed 
over  the  head  of  the  victim  and  then  tightened  with  a 
sudden  jerk.  However,  by  far  the  most  satisfactory 
method  of  procuring  reptiles  is  to  shoot  them.  For  this 
purpose  small  charges  of  fine  shot  are  used  in  an  auxil- 
iary barrel,  collecting  pistol,  or  small  caliber  rifle.  The 
last  will  prove  much  more  effective  if  the  rifling  has 
been  removed.  When  taken  in  the  hands  our  reptiles 
often  bite  fiercely,  but,  even  if  they  succeed  in  drawing 
blood,  none  except  the  rattlesnakes  and  the  Gila  Mon- 
ster can  cause  any  serious  injury,  for  only  these  are 
poisonous. 

Nothing  is  better  for  preserving  reptiles  than  alcohol, 
though  formalin  may  sometimes  be  used  to  advantage 
when  little  space  is  at  the  collector's  disposal.  Care 
should  be  taken  to  have  the  alcohol  enter  the  body 
cavity,  for  if  it  does  not  do  so  the  specimens  will  not  be 
well  preserved.  The  alcohol  may  be  injected  by  means 
of  a  hypodermic  syringe,  or  slits  may  be  cut  through 
the  skin  of  the  belly.  These  slits  usually  should  be 
about  half  an  inch  long.  One  is  ordinarily  sufficient  in 
case  of  a  lizard,  but  in  snakes  several  incisions  should 
be  made  at  interval  of  three  or  four  inches.  The  speci- 
mens having  been  thus  prepared,  and  labeled  with  the 
exact  locality  and  date  of  collection,  as  well  as  with  the 
collector's  name  and  any  notes  upon  habits,  colors,  etc., 
should  be  placed  in  strong  alcohol.  Care  should  be 
taken  not  to  crowd  the  specimens  into  small  jars  with 
too  little  alcohol,  for  if  this  be  done  the  reptiles  will 
decay.  If  the  number  of  jars  at  hand  is  so  small  as  to 
necessitate  crowding,  the  alcohol  should  be  renewed  each 
day  until  the  specimens  are  thoroughly  cured,  after 
which  only  enough  alcohol  to  cover  them  is  needed. 
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The  descriptions  in  the  following  pages  are  based 
upon  alcoholic  specimens,  except  in  a  few  instances 
where  it  is  distinctly  stated  that  fresh  specimens  have 
been  used.  Alcohol  does  not  preserve  the  colors  of 
reptiles  well,  so  that  living  reptiles  usually  are  more 
brightly  colored  than  the  descriptions  indicate.  In  the 
determination  of  colors  Ridg way's  ''Nomenclature  of 
Colors  "  has  been  used  as  a  guide.  Measurements  are 
given  in  millimeters,  but  may  readily  be  converted  into 
inches  by  allowing  twenty-five  (25.4)  millimeters  to  one 
inch.  The  tail  is  measured  from  the  anus.  Limbs  are 
measured  from  the  side  of  the  body  to  the  tip  of  the 
longest  toe,  excluding  the  claw.  Many  of  the  outline 
figures  of  the  heads,  etc.,  of  snakes  are  after  Baird. 
Other  figures  are  original,  having  been  drawn  by  Miss 
Anna  L.  Brown.  I  add  here  a  glossary  of  some  of  the 
terms  used  in  works  upon  herpetology. 

Glossary. 

Abdominal. — Pertaining    to    the   lower   surface   of    the 

body. 
Abdominal  plates. — Gastrosteges  of  snakes;    the  fourth 

pair  of  plastral  plates  of  turtles. 
Alveolar  hut  face. — Masticatory  surfaces  just  within  the 

cutting  edges  of  the  jaws  of  turtles. 
Anal  plate. — The  large  scale  just  in  front  of  the  anus  in 

most  snakes,   sometimes  divided;    one  of  the  last 

pair  of  plastral  plates. 
Anteorbital. — See  preocular. 
Anterior. — Toward  the  head. 
Antocular. — See  preocular. 
Antorbitar, — See  preocular. 
Anna. — The  external  opening  of  the  cloaca. 
Axilla. — The  armpit. 
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Axillary. — Plates  on  the  anterior  surface  of  the  bridge 

of  turtles. 
Azygous, — Single;  not  one  of  a  pair. 
Brachials, — Large  scales  on  the  arm. 
Bridge, — That  portion   of  the  shell    of  a   turtle  which 

attaches  the  plastron  to  the  carapace. 
CarUhus  rosiralis. — A  slight  continuation  of  the  super- 
ciliary ridge  separating  the  top  from  the  side  of  the 

snout. 
Carapace. — The  upper  portion  of  the  shell  of  turtles. 
Carinaie. — Keeled. 
Chin  shields.'^ee  geneials. 
Cloaca. — A  common  chamber  at  the  posterior  ends  of 

the  alimentary  and  urogenital  canals. 
Collar. — Gular  fold,  especially  of  Teiidce. 
Cosials. — The  large  plates  on  the  sides  of  the  carapace. 
Dermal. — Pertaining  to  the  skin. 
Femoral  pores. — Glands  along  the  lower  surface  of  the 

thigh. 
Feraorals. — Of  turtles,  the  fifth  pair  of  plastral  plates; 

of  lizards,  plates  on  the  thigh. 
Frenal — See  loreal. 
Frontal — The  large  plate  or  plates  on  top  of  the  head 

between  the  supraoculars.     Sometimes   applied  to 

the  prefrontals. 
Frontoparietal. — Plates  on  top  of  the  head  between  the 

parietals  and  the  frontal. 
Gastrosteges. — Large  plates   along   the  lower   surface  of 

the  body  in  most  snakes. 
Ga^trostiga. — See  gastrosteges. 
Geneials. — Large   scales    behind    the    mental    of    many 

snakes,  often  in  two  pairs — anterior  and  posterior. 
Gular  fold. — Transverse  fold  of  skin  of  throat. 
Gular  plaieR. — The  first  pair  of  plastral  plates. 
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Gulars. — Scales  on  throat. 

HumeraZs, — The  second  pair  of  plastral  plates. 

Imbricate, — Lapped,  as  shingles. 

Inferior. — Lower. 

Infralabials, — Plates  on  the  lower  lip. 

Inguinale, — Plates  on  the  posterior  surface  of  the  bridge 
of  turtles. 

Internasals, — Scales  on  the  top  of  the  snout  just  behind 
the  rostral  plate. 

Interparietal. — A  plate  on  top  of  the  head  (of  lizards) 
between  the  parietals  and  usually  containing  the 
pineal  spot. 

Juxtaposed, — Placed  side  by  side,  not  imbricate. 

Keel. — A  ridge  along  a  scale  like  the  keel  on  an  over- 
turned boat. 

Labials. — Plates  on  the  lips;  specially,  on  the  upper  lip. 

Laterals, — Scales  on  the  sides;  the  costals  of  turtles. 

Loral. — See  loreal. 

Lorcal, — In  the  space  between  the  preoculars  and  nasals. 

Maculate, — Marked. 

Marginals, — The  plates  around  the  edge  of  the  carapace. 

Mental, — Same  as  symphyseal,  but  usually  of  snakes. 

Mucronate, — Provided  with  a  point  or  spine. 

Nuchal  plate, — The  unpaired  marginal  plate  of  turtles 
on  the  median  line  at  the  front  of  the  carapace. 

Occipitals. — Plates  behind  the  parietals.  Sometimes  ap- 
plied to  the  parietals. 

Parietals. — In  most  snakes,  the  largest  and  last  plates 
on  top  of  the  head;  in  lizards,  plates  at  the  side  of 
the  interparietal  and  behind  the  frontoparietals. 

Pectoral  plates, — The  third  pair  of  plastral  plates. 

Plastral. — Pertaining  to  the  plastron. 

Plastron. — The  lower  portion  of  the  shell  of  turtles. 

Postabdominal. — Anal  plate. 
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Postanal. — Behind  the  anus,  especially  a  pair  of  large 

plates  in  the  males  of  some  lizards. 
Posterior, — Toward  the  tail. 
Postfrontals  .'^ee  prefrontals. 
Postgeneials, — The  posterior  pair  of  geneials. 
Postmentala. — Plates  behind  the  mental.     See  sublabial 

and  geneial. 
Postocular. — Bounding  the  orbit  behind. 
Preanal. — In  front  of  the  anus. 

Preanal  pores. — Glands  opening  in  front  of  the  anus. 
Prefrontal. — Scales    between    internasals    and   frontal. 

Sometimes  applied  to  the  internasals. 
Pregeneials. — The  anterior  pair  of  geneials. 
Prenasal. — Anterior  nasal. 
Preocular. — Bordering  the  orbit  in  front. 
Pseiidopreocular. — Small  plate  or  plates  below  the  preoc- 
ular. 
Reticulaie. — Marked  with  lines  like  the  meshes  of  a  net. 
Rostral. — Plate  on  the  tip  of  the  snout. 
Scute. — A  scale,  especially  a  large  flat  one. 
Subcaudals. — Urosteges. 
Sublabials. — Plates  below  the  infralabials. 
5u6ocu/ar.-— Scales  between  the  eye  and  the  supralabials. 
Superciliary. — Along  the  upper,  outer  edge  of  the  orbit. 

Sometimes  applied  to  the  supraoculars  of  snakes. 
Superior. — Upper. 
Supracaudal. — Over  the  tail;  the  last  pair  of  marginal 

plates  of  turtles,  sometimes  united. 
Supralabials. — Upper  labials.  Also  called  superior  labials 

or  labials. 
Supraocular. — Of  snakes,  the  large  scale  over  the  eye; 

of   lizards,   the  scales  over  the   eye  excepting  the 

superciliaries. 
Suture. — The  line  of  joining. 
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Sympkyaal. — See  symphyaeal. 

Sympkytieal. — The  scale  on  the  tip  of  the   lower  jaw, 

especially  of  lizards.     See  mental. 
Sympkysiat. — See  aymphyseal. 
Urostegea. — Large  scales  on  the  lower  surface  of  the  tail 

in  most  snakes. 
Vent. — The  anus. 
Ventrals. — Gastrosteges. 
Vertebrals. — The  large  plates  along  the  middle  of  the 

carapace. 
Vertical. — Fron  tal , 


A. — Anal 
Ab. — Abdominal. 
Ax. — Axillary. 
(7.— Costal, 
f.— Femoral. 
G.— Gular. 
H. — Humerals. 


/. — lugutiiul. 
M. — Marginal. 
jV.— Nuchal. 
P.— Pectoral. 
Sc. — Supracaudal. 
v.— Vertebral. 
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1. — Roatral. 

2. — Anterior  oasal. 

3. — Posterior  nasal. 

4. — Loreal. 

5. — Preoeular. 

6. — Postoculars. 

I. — Superior  labials. 


10. — Internasals. 
11. — Prefrontals. 
12. — Supraoculars. 
13.— Frontal. 
14. — Parietals. 
15. — Pregeneials. 
16. — Poatgeneials. 


8. — Mental  or  symphyseal.  17. — Temporals. 
it. — lu/erior  labials.  18. — Gastrosteges. 
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Class  EEPTILIA. 

The  reptiles  of  the  Pacific  Coast  and  Great  Basin  be- 
long to  two  great  groups,  to  which  they  may  be  referred 
by  the  following 

SYNOPSIS  OP  ORDERS. 

a. — Body  protected  by  a   bony  carapace  or  shell,    covered  with  horny 
plates  or  leathery  skin,  jaws  horny,  without  teeth.     (Turtles.) 

Testudines.— p.  28. 

a'. — Body  not  protected  by  a  bony  carapace;  jaws  provided  with  teeth.* 
(Lizards  and  suakes) Squamata. — p.  28. 

Order  I.     TESTUDINES. 

The  Teatudinidce  is,  as  yet,  the  only  family  of  turtles 
known  to  be  represented  on  the  Pacific  Coast  and  in  the 
Great  Basin.  Kinoaternon  of  the  Kinoaternidce,  how- 
ever, lives  in  the  Gila  River  of  Arizona,  and  probably 
will  be  found  in  the  Colorado  as  well.  A  species  of 
Trionychidce  has  been  describedf  as  having  been  taken 
in  the  Sacramento  River,  California.  The  skull  of  the 
type  is  missing,  but  in  other  respects  the  specimen  ap- 
pears to  agree  with  the  descriptions  of  a  Chinese  spe- 
cies (sinensis).  In  view  of  this,  and  the  additional  fact 
that  its  describer  afterward  obtained  several  specimens 
of  his  supposed  new  species  from  Chinamen  in  San 
Francisco,!  I  cannot  admit  **Pelodiscus  californianus" 
to  be  of  Calif ornian  origin. 


*Tbe  lower  jaw  only  bears  teeth  in  the  Leptotjfp  hlopidat. 

1 8ee  Blvera,  Proc.  CaI.  Ac.  Sci.  (2),  II.  1889.  p.  233;  Baur,  Proc.  Am.  Pbilo.  Soc,  XXXI, 
1893,  pp.  218.  220. 

X  Dr.  Gt.  B»ur  has  oompared  tbe  skeleton  of  one  of  these  specimens  with  that  of  P, 
tinensii  and  writes  me  that  the  two  do  not  belong  to  the  same  species.  Even  admitting 
that  tbe  specimen  which  Rivers  sent  Dr.  Baur  is  speciflcally  identical  with  the  type,  I 
cannot  admit  that  this  turtle  Is  Indigenoos  to  California  until  less  questionable  evidence 
of  its  occurrenoe  here  has  been  obtained. 
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Family  I.     TESTUDINID^. 

This  widely  distributed  family  contains  a  large  num- 
ber of  turtles  distinguished  from  others  chiefly  by  osteo- 
logical  characters.  The  shell  is  firmly  ossified,  and 
covered  with  large  horny  plates  of  which  eleven  or  twelve 
are  on  the  plastron.  The  pectoral  plates  are  in  contact 
with  the  marginals.  The  latter  are  twenty-four  or 
twenty.five  in  number.  The  neck  can  be  completely 
drawn  into  the  shell.  Three  genera  are  represented  in 
the  area  under  consideration. 

SYNOPSIS  OP  GENERA. 

a. — Feet  uot  clab-nhaped,  webbed;  two  snpracaiidal  plates;  skin  on  top 
of  head  not  divided  into  scales. 
b. — Sntare  between  abdominal  plates  less  than  twice  length  of  sntnre 
between   pectorals ;    inguinal   plates  not   wedged  in  between 

abdominals  and  marginals Clexnxnys. — p.  29. 

b'. — Sntare  between  abdominal  plates  abont  twice  length  of  snture 
between  pectorals;  inguinal  plates  wedged  in  between  abdomi- 
nals and  marginals Chrysemys. — p.  32. 

a*. — Feet  clnb-shaped,  not  webbed;  one  sapracaadal  plate;  skin  on  top  of 
head  divided  into  scales Qopherua. — p.  35. 

Genus  i.     CLEMMYS. 

**CUmmyM,  Waoler,  Syst.  Amph.,  1830,  p.  136  (type  caspica);'' 
"Chelopus,  Bafin.,  Atlant.  Journ.,  1832,  p.  64;"  **NanemyB, 
AoASSiz,  Ck>ntr.  Nat.  Hist.  U.  S.,  I,  1857,  p.  442"  (type  guttata); 
**Calemy9^  AoASSiz,  1.  c,  p.  443"  (type  muhlenbergii) ;  **Olyp' 
lemySf  A0A88IZ,  1.  c,  p.  443"  (type  insciUpta);  ActinemyH, 
A0AS8IZ,  1.  c,  p.  444  (type  xnannorata) ;  **Aiauretny8,  Gray, 
Proo.  Zool.  Soo.  Lond.,  1869,  p.  500"  (type  fiiliginosa) ; 
•'SacaUa,  Quay,  Snppl.  Oat.  Sh.  Kept.  Brit.  Mns.,  1870,  p.  35;" 
^^t^mmenia.  Gray,  1.  c,  p.  38;"  **tryma.  Gray,  1.  c,  p.  44." 

The  shell  is  broad  and  low.  The  plastron  is  immov- 
ably united  to  the  carapace  by  a  broad  bridge.  There 
is  no  median  ridge  on  the  alveolar  surface  of  the  upper 
jaw  parallel  to  the  cutting  edge.  The  internal  openings 
of  the  nostrils  are  between  the  eyes.     The  fingers  and 
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toes  are  webbed.  The  skin  on  top  of  the  head  is  not 
divided  into  scales.  There  are  two  supracaudal  plates. 
The  tail  is  moderate  or  long. 

I. — Clemmys   marmorata   (Baird   &   Girard).     Pacific 
Terrapin. 

Emyti  marviorcUa,  B.  &  G.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1852,  p.  177 

(type  locality  Pug^et  Sound). 
Emya  nigra.  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  p.  91  (type 

locality  Posa  Creek,  Lower  [=Southem]  California);  Hal- 
low., U.  8.  Pac.  R.  R.  Surv.,  X,  1859,  Pt.  IV,  p.  3,  pi.  I. 
Actinemya  marmorata  Agassiz,  Contr.  Nat.  Hist.  U.  S.,  I,  1857,  p. 

444,  II,  pi.  Ill,  figs.  5-8;  Qirard,  U.  S.  Explor.  Exped.,  Herp., 

1858,  p.  465,  pi.  XXXII. 
Clemmys  marmorata  Strauch,  Mem.  Ac.  St.  Petersb.  (7),  V,  No.  7, 

1862,  p.  108;  Bouleng^ir,  Cat.  Chelonians  Brit.  Miis.,  1889,  p. 

110;  Stejnkger,  N.  A.  Fauua,  No.  7,  1893,  p.  162. 
Clemmys    Wosnessenakyi,  Strauch,    Mem.  Ac.  St.  Petersb.  (7),    V, 

No.  7,  1862,  p.  114,  pi. (type  locality  Sacramento  River, 

California). 
OeocUmya  marmorata,  Gray,  Suppl.  Cut.  Shield  Rept.  Brit.  Miis., 

1870,  p.  27. 
Chelopus  marmoraius,  Cope.  Bull.  U.  S.  Nat.  Mus.,  No.  1,  1875,  p. 

53;  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  1882,  p.  36. 

Description, — Shell  broad  and  low,  broader  posteriorly 
than  anteriorly,  more  nearly  round  in  young  than  in 
adults.  Young  with  a  median  dorsal  ridge  not  present 
in  adults.  Vertebrals  five,  broader  than  long.  Costals 
four,  first  longest,  second  highest,  last  smallest.  Nuchal 
very  narrow.  Marginals  twelve  on  each  side,  supracau- 
dals  being  distinct.  Plastron  large,  extending  forward 
about  as  far  as  carapace,  weakly  notched  posteriorly, 
truncate  anteriorly.  Its  gular  plates  smallest,  triangu- 
lar. Pectorals  not  much  smaller  than  abdominals. 
Anals  large,  median  suture  between  them  longer  than 
that  of  any  other  plastral  plates.  Bridge  formed  of 
pectoral  and  abdominal  plates.  Axillary  and  inguinal 
plates  very  small  or  absent.     Head  large,  more  or  less 
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flat  topped,  covered  above  and  laterally  with  smooth 
skin.  Upper  jaw  not  hooked,  sometimes  notched  at 
symphysis.  Skin  of  neck  and  gular  region  granular. 
Limbs  covered  with  scales;  anterior  with  five,  posterior 
with  four,  digits  webbed  to  bases  of  long  claws.  Tail 
moderately  long,  tapering  to  tip,  covered  with  scales  in 
irregular  whorls. 

The  coloration  is  very  variable.  In  some  specimens 
the  carapace  is  olive  or  horn-color  with  few  or  no  mark- 
ings. In  others  a  few  broken  and  very  irregular  black 
lines  are  present.  These  lines  frequently  have  become 
so  numerous  that,  blending  and  crossing,  they  appear 
as  the  ground  color,  or  form  a  very  fine  network  through 
which  the  original  ground  color  shows  more  or  less  in- 
distinctly. Sometimes  the  carapace  is  almost  black. 
The  plastron  is  yellow,  usually  irregularly  blotched  with 
black  or  brown,  or  with  dark  lines  along  the  posterior 
margins  of  the  plates.  The  upper  surface  of  the  head 
may  be  unicolor  or  finely  or  coarsely  reticulated  with 
yellow  and  black.  The  chin  and  throat  are  yellow,  often 
dotted  with  brown  or  black.  The  limbs  and  tail  are 
yellow  marked  with  black  or  brown,  or  brown  marked 
with  yellow.  In  young,  the  plates  of  the  carapace  show  a 
central  area  of  brown  sometimes  surrounded  by  a  band 
of  lighter  brown  or  dull  yellow,  and  the  markings  on 
the  limbs,  tail,  neck,  and  gular  region  form  irregular 
longitudinal  bands. 

L«ugth  of  carapace 27  45  90  120  125  164 

Length  of  plastron 24  40  79  109  117  153 

Width  of  carapace 27  42  71  101  100  130 

Width  of  plastron 21  33  57  85  85  105 

Length  of  tail 21  30  36  38  48  65 

Distribution. — The  Pacific  Terrapin  probably  occurs 
in  all  the  fresh  waters  of  the  Pacific  Slope  from  Lower 
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California  to  British  Columbia.  It  has  been  taken  at 
both  San  Diego  and  Paget  Sound,  as  well  as  at  many 
intermediate  localities,  some  of  which  are:  Mojave 
River,*  Posa  Creek,  South  fork  of  Kern  River  near 
Kernville,  Mt.  Diablo,  Monterey,  Santa  Cruz,  Peniten- 
tia  Creek,  Coyote  Creek,  Palo  Alto,  San  Francisquito 
Creek,  Los  Gatos,  San  Francisco,  San  Rafael,  Sonoma, 
Nicasio,  Sacramento  River,  McCloud  River,  Pitt  River^ 
California;  Klamath  Falls,  Oregon;  Fort  Steilacoom, 
Washington. 

Habits, — This  is  the  terrapin  of  the  San  Francisco 
markets,  and  is  popularly  known  as  the  Mud  Turtle  or 
Snapper.  Very  little  is  known  of  its  habits.  It  is  al- 
most exclusively  aquatic,  preferring  ponds  and  small 
lakes  to  running  water,  but  is  sometimes  encountered 
on  land  while  crossing  from  one  body  of  water  to  an- 
other. It  is  sometimes  caught  with  hook  and  line,  and 
probably  is  omnivorous.  A  specimen  which  I  kept 
alive  laid  three  eggs  in  June  and  another  in  August. 
The  eggs  are  elliptical,  with  hard,  white,  limy  shells, 
and  measure  about  thirty-four  by  twenty-one  millime- 
tres. 

Genus  2.     CHRYSEMYS. 

Chrysemys,  Gray,  Cat.  Tort.,  Croc,  Amphis.,  Brit.  Mus.,  1844,  p. 
27  (types  picta  and  beUii). 

The  shell  is  rather  narrow,  low  or  moderately  high. 
The  plastron  is  immovably  united  to  the  carapace  by  a 
broad  bridge.  There  is  a  ridge  on  the  alveolar  surface 
of  the  upper  jaw  parallel  to  the  cutting  edge.  The  in- 
ternal openings  of  the  nostrils  are  between  the  eyes. 
The  fingers  and  toes  are  fully  webbed.  The  skin  on  top 
of  the  head  is  not  divided  into  scales.  There  are  two 
supracaudal  plates.     The  tail  is  short  or  moderate. 

•  Cooper,  Proc.  Cal.  Ao.  Sci.,  II.  1863.  p.  121. 
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2. — Chrysemys  bellii  Gray.     Western   Painted  Tur- 
tle. 

Bmyn  Bellii,  Qbat,  Syn.  Rept.  Griffith's  An.  Kingd.,  1831,  p.  31  (type 

looalitj  AmericaP);  Dum.  k  Bibb.,  ErpSt.  GSn^rale,  U,  1835, 

p.  302;  Gray,  Cat.  Tort.  Croo.  Amphie.  Brit.  Mas.,  1844,  p.  27. 
Emy9  Oregoniensia,  Harlan,  Am.  Jonrn.  Sci.  Arts,  XXXI,  1837,  p. 

382,  pi. (type  locality  poncU  near  Columbia  Biver);  Hol- 

BROOK,  N.  A.  Herp.,  I,  1842,  p.  107,  pi.  XVI. 
Chrymmy9  helUi,  Gray,  Cat.  Shield  Rept.,  I,  1855,  p.  33;  Aoassiz, 

Contr.  Nat.  Hist.  U.  8.,  1857,  I,  p.  439,  II,  pi.  VI,  figs.  8,  9. 
Chryumya  oregonenaia,  Aoassiz,  Contr.  Nat.  Hist.  U.  8.,   1857,  I, 

p.  440,  II,  pi.  Ill,  figs.  1-3. 
Chrjftempa  nuUalii,  Aoassiz,    Contr.  Nat.   Hist.  U.  8.,  1857,  II,  p. 

642  (new  name  for  C.  orfgonensis). 
Clemmys  orfgonietuia,  8trauch,  Mem.  Ac.  St.  Petersb.  (7),  V,  No. 

7,  1862.  p.  114. 
Chiysemya  cinerea  var.  bellii,  Boctlekger,  Cat.  Chelonians  Brit.  Mas., 

1889,  p.  74. 

Dt8cription. — Shell  comparatively  narrow,  depressed 
but  not  very  low,  without  dorsal  keel.  Vertebrals  five, 
usually  longar  than  broad.  Costals  four,  first  longest, 
second  highest,  last  smallest.  Nuchal  very  narrow. 
Marginals  twelve  on  each  side,  supraeaudals  being  dis- 
tinct. Plastron  large,  extending  forward  about  as  far 
as  carapace,  weakly  notched  posteriorly,  truncate  or 
rounded  anteriorly.  Gular  plates  smallest,  triangular. 
Pectorals  very  much  smaller  than  abdominals;  latter 
longest,  and  with  longest  median  suture.  Axillary  and 
inguinal  plates  well  developed,  inguinal  wedged  in  be- 
tween abdominal  and  marginals.  Head  moderately 
large,  covered  above  and  laterally,  except  sometimes  on 
temples,  with  smooth  skin.  Upper  jaw  not  hooked, 
sometimes  notched  at  symphysis.  Skin  of  neck  and 
gular  regions  granular  or  tubercular.  Limbs  covered 
with  scales,  anterior  with  five,  posterior  with  four,  dig- 
its  webbed  to  bases  of  long  claws.  Tail  moderately  long 
or  short.      (Figure,  p.  26.) 
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The  carapace  is  indefinitely  marbled  above  with  olive, 
yellow,  and  dark  brown.  Near  the  middle  of  each  cos- 
tal plate  is  a  vertical  bar  of  yellow,  while  a  narrow  or 
indistinct  yellow  line  runs  along  near  the  anterior  mar- 
gin of  each  costal  plate.  In  front  of  each  of  these  yel- 
low markings  is  a  large  vertical  blotch  of  dark  brown. 
The  vertebrals  show  traces  of  yellow  longitudinal  lines 
near  their  lateral  edges.  The  edge  of  the  carapace  is 
yellow;  from  it  yellow  bars  run  up  on  the  middles  of  the 
marginal  plates.  Between  these  yellow  bars  are  dark 
brown  or  black  ocelli  with  indefinite  yellow  concentric 
line§.  The  lower  surfaces  of  the  marginals  are  blotched 
with  dark  brown.  The  plastron  is  yellow,  often  heavily 
blotched  with  dark  brown.  The  head  and  limbs  are 
grayish  or  brownish  olive,  with  numerous  longitudinal 
yellow  lines.  There  is  a  large,  elongate,  yellow  or  orange 
blotch  behind  the  eye. 

The  colors  of  a  living  specimen  were  as  follows:  Large 
postocular  blotch,  scarlet  -  vermilion  or  flame  scarlet; 
lines  on  side  of  head  greenish  white;  lines  on  top  of 
head  dull  yellow;  eye  Paris  green  with  black  cross-bar; 
costal  and  marginal  markings  chrome  yellow  and  dark 
seal  brown  (almost  black);  costal  bars  tinged  with  cad- 
mium orange. 

Length  of  carapace 260 

Length  of  plastron 232 

Width  of  carapace 176 

Width  of  plastron 139 

Length  of  tail 32 

Distribution. —  Boulenger  records  specimens  of  this 
turtle  as  having  been  collected  in  British  Columbia  and 
at  Walla  Walla,  ''British  Columbia''  [= Washington?]. 
Harlan's  '^Emys  Oregoniensis'^  was  secured  in  ponds 
near  the  Columbia  River.     This  turtle  has  twice  been 
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found  in  the  San  Francisco  markets.  In  each  instance , 
the  market-men  told  me  that  the  turtle  had  heen  sent  in 
with  fish  from  the  San  Joaquin  River  near  Stockton, 
California,  but,  when  questioned,  could  not  state  pos- 
itively that  the  lot  had  not  come  from  Oregon  or  Wash- 
ington. 

Genus  3.     GOPHERUS. 

XerobaUs,  Aoahsiz,  Contr.  Nat.  Hist.  U.  8.,  I,  1S57,  p.  446  (types 
polyphemus  and  berlandieri) . 

The  shell  is  very  broad  and  high.  The  plastron  is 
immovably  united  to  the  carapace  by  a  broad  bridge. 
There  is  a  ridge  along  the  middle  of  the  alveolar  surface 
of  each  side  of  the  upper  jaw  parallel  to  the  cutting 
edge,  except  in  front,  where  there  is  a  longitudinal  ridge 
at  the  symphysis.  The  internal  openings  of  the  nostrils 
are  between  the  eyes.  The  limbs  are  club-shaped,  the 
fore  limbs  flattened,  without  webs.  The  skin  on  top  of 
the  head  is  divided  into  scales.  There  is  but  one  supra- 
caudal  plate. 

3. — Gophems  agassizii  (Cooper).     Desert  Tortoise. 

Xtrobates  agfunzii.  Cooper,  Proc.  Cal.  Ac.  Sci.,  II,  1S63,  p.  120 
(type  locality  Mountains  of  Califomia  near  Fort  Mojave); 
Tbub,  Proc.  U.  8.  Nat.  Mus.,  IV,  1881,  p.  437. 

Tt$tudo  agasBiuif  Boulkngeb,  Cat.  Chelonians  Brit.  Mus.,  1889,  p. 
156. 

Oopheru8  €iga$siui,  Stbjnkobr,  N.  A.  Fauna,  No.  7,  1893,  p.  161. 

Description. — Shell  broad  and  deep,  often  flattened 
above,  its  margin  serrate  all  around,  except  in  worn 
specimens,  and  usually  more  or  less  rolled  upward  over 
limbs.  Growth-center  of  each  plate  smooth,  but  usually 
surrounded  by  beautifully  ribbed  shell.  Vertebrals  five, 
last  largest  and  widest.  Costals  four,  first  longest,  sec- 
ond and  third  about  equally  high,  last  smallest.  Nuchal 
not  much  narrower  than  long.  Marginals  eleven  and  a 
half  on   each   side,   last  pair     being  united  to  form    a 
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single  supracaudal  plate.  Plastron  large,  extending  for- 
ward beyond  the  carapace,  notched  posteriorly  and 
sometimes  anteriorly.  Gular  plates  smallest,  sometimes 
united,  covering  a  narrow  process  of  the  plastron,  which 
may  be  level  or  curved  upward.  Pectorals  very  much 
smaller  than  abdominals,  with  shortest  median  suture, 
except  sometimes  that  of  anals.  Abdominals  largest, 
with  longest  median  suture.  Humerals  larger  than 
femorals.  Anals  little  longer  than  gulars.  Axillary 
and  inguinal  plates  well  developed,  latter  varying  from 
two  to  six,  not  extensively  wedged  in  between  abdom- 
inals and  marginals.  Head  rather  elongate,  not  very 
wide,  covered  above  with  flat  scales  larger  anteriorly 
than  posteriorly.  Upper  jaw  not  hooked,  margins 
nearly  straight,  irregularly  but  finely  serrate.  Skin  of 
neck  with  flattened  granules.  Anterior  limbs  large, 
heavy,  much  expanded  laterally,  covered  in  front  and 
externally  with  large,  hard,  smooth  scales,  and  provided 
with  five  stout  claws.*  Posterior  limbs  not  compressed, 
covered  around  the  edge  of  the  circular  sole  with  large 
scales,  and  provided  with  four  stout  claws.  Tail  very 
short,  slender  distally. 

The  carapace  is  brown  or  horn-color,  usually  relieved, 
especially  near  the  centers  of  the  plates,  with  yellow. 
The  head  and  limbs  are  brown.  The  plastron  is  yellow, 
shaded  with  brown  along  the  edges  of  its  plates. 

Leugth  of  carapace 215  260  286  310 

Length  of  plastron 210  2ft5  285  300 

Width  of  carapace 160  212  230  240 

Width  of  plastron 148  184  210  209 

Distribution. —  The  Desert  Tortoise  is  known  only 
from  the  desert  portions  of  southeastern  California, 
southern  Nevada,  and  probably  Arizona. t     It  has  been 

*  In  one  ■peoimen  the  out«r  thrse  claws  of  the  right  foot  are  united, 
t  Goz,  Am.  Nat.,  XV.  1881,  p.  1003. 
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recorded  from  Yuma,  Solado  Valley,  Leach  Point  Val- 
ley, Mountains  near  Fort  Mojave,  between  Daggett  and 
Pilot  Knob,  California;  from  Pahrump  Valley  and  the 
Bend  of  the  Colorado  River,  Nevada;  and  from  Tucson, 
Arizona.^  It  occurs  also  at  Needles  and  at  Crater  Sum- 
mit, California. 

Habits. — Almost  nothing  is  known  of  the  habits  of 
this  turtle  if  we  except  the  following  note  by  Mr.  E.  T. 
Cox:* 

''This  fellow  is  found  on  the  basaltic  mountains  in 
the  most  arid  parts  of  this  dry  country.  He  is  a  vege- 
tarian, feeding,  as  I  am  told,  on  cacti.  His  flesh  is 
highly  esteemed  as  food  by  the  Indians  and  Mexicans. 
You  will  perceive  that  his  mandibles  are  notched  or 
toothed.  His  legs  are  covered  with  bony  scales,  and  his 
front  toe  nails  are  made  long  and  strong  for  digging 
amongst  the  rocks,  while  the  hind  feet  are  round  like 
an  elephant's. 

"  When  molested  he  draws  in  his  head  and  closes  the 
aperture  with  his  legs  by  bringing  the  knees  together  in 
front  of  the  head;  the  hind  legs  are  also  drawn  in  until 
the  posterior  spaces  are  closed  by  the  feet,  and  in  this 
way  all  vulnerable  points  are  protected  by  impenetrable 
armor.  In  preparing  the  specimen,  I  found  on  each 
side,  between  the  flesh  and  carapax,  a  large  membra- 
nous sack  filled  with  clear  water;  I  judged  that  about  a 
pint  run  out,  though  the  animal  had  been  some  days  in 
captivity  and  without  water  before  coming  into  my  pos- 
session. Here  then  is  the  secret  of  his  living  in  such  a 
dry  region;  he  carries  his  supply  of  water  in  two  tanks. 
The  thirsty  traveler,  falling  in  with  one  of  these  tor- 
toises and  aware  of  this  fact,  need  have  no  fear  of  dying 
for  immediate  want  of  water." 

•Cox.  I.e. 
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Orderll.    8QUAMATA. 

The  order  Squamata  contains  the  lizards  and  the 
snakes,  which  are  regarded  as  constituting  two  sub- 
orders— Sauri  and  Serpentes.  These  suborders  are  very 
closely  allied,  and  for  convenience  are  treated  together 
in  the  following 

SYNOPSIS   OF  FAMILIES. 

n. — Limbs  well  developed,  pentadaotyle. 

b. — Eye  with  movable  lids. 

0. — Papil    elliptical,    vertical;  skin   of   top  of    head  soft,  free    from 

skull,    and    covered    with    minute    granules   which    are    not 

appreciably  larger  than  those  on  the  back. 

Eublepharidas. — p.  39. 

c*. — Pupil   round;  top  of  head  with  plates  or  scales,  not  movable. 

d. — A  series  of  femoral  pores. 

e. — Lateral  scales   not  abruptly  smaller  than   venlrals;    ventrals 

in  numerous  series;  tongue  not  deeply  divided  at  tip. 

Iguanidas. — p.  42. 

e^. — Lateral    scales  granular  like  dorsals,  abruptly  smaller  than 

ventrals;    ventrals   in   eight   longitudinal   series;    tongue 

ending  in  two  long  slender  points. 

TeiidsB.— p.  132. 
d*. — No  femoral  pores. 

f . — Lateral  scales  very  much  smaller  than  dorsals  and  ventrals, 
usually  hidden  by  a  lateral  fold;  dorsal  scales  keeled. 

Angruidas.— p.  101. 
f  ^. — Lateral  scales  not  much  smaller  than  dorsals  and  ventrals; 
no  lateral  fold;  scales  smooth, 
g. — Scales  on  body  flat,  thin,  and  imbricate. 

Scincidas. — p.  143. 
g*. — Scales  oi\  body  wart-like  tubercles,  usually   bony,  sepa- 
rated by  narrow  granular  spaces. 

Helodermatidas. — p.  120. 

b^.— Eye  without  lids;  pupil  elliptical XantuBiidas.—p.  122. 

a'. — Limbs  absent  (or  rudimentary  in  Boida). 
h. — Ventral  scales  less  than  twice  as  broad  as  dorsals, 
i. — Plates   on  top  of   head  much  larger  than  those  on  body;   anus 
bordered  in  front  by  several  scales;  no  spine  at  end  of  tail. 

Axmiellidas. — p.  115. 
i'. — Plates   on  top  of  head  not   larger  than   those   on    body;    anus 
bordered  in  front  by  a  single  plate;   a  small  spine  at  end  of 
tail Leptotyphlopidas.— p.  150. 
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h*. — Yentral  plates  more  than  twice  as  broad  as  dorsal  scales, 
j. — No  rattle  at  end  of  tail;  no  pit  between  nostril  and  eye. 

k. — ^A  small  spar  at  each  side  of  the  anus;  tail  short  and  truncate, 
or  top  of  head  with  small  scales;  pupil  vertical.  - 

Boid8B.— p.  152. 
k*. — ^No  spur  at  side  of  anus;  tail  tapering;  top  of  head  with  large 
plates;  pupil  round  or  elliptical. 

No  enlarged  fangs  at  front  of  mouth;  coloration,  if  in  rings, 
not  red  separated  from  black  by  white  (yellow). 

Colubridee.— p.  157. 
f.^JL  horoy  rattle  at  end  of  tail;  a  pit  between  nostril  and  eye;  a  pair 
of  large  erectile  fangs CrotalideB.— p.  214. 

Suborder  I.     SAURI — Lizards. 

Family  II.     EUBLEPHARIDiE. 

The  members  of  this  family  are  most  closely  related 
to  the  Oeckonidce  or  true  geckos  from  which  they  are  dis- 
tinguished by  the  procceliaii  vertebrae  and  united  parie- 
tal bones.  The  clavicle  is  dilated  and  loop-shaped 
proximally.  The  limbs  are  slender  and  the  claws  wholly 
or  partially  retractile  into  a  sheath  composed  of  two 
lateral  plates  whose  superior  edges  are  covered  by  a  third. 
The  eyes  are  rather  large,  with  movable  lids,  and  verti- 
cally elongate  pupil. 

Genus  4.     COLEOBTZ. 

CoUonyx,  Gray,  Ann.  &  Mag.  Nat.  Hist.,  XVI,  1S45,  p.  162  (type 
elegans);  "  Brctchydactylus,  Peters,  Mon.  Berl.  Ac,  1863,  p. 
41  *'  (tjrpe  mitratuB). 

In  this  genus  the  lower  surface  of  each  digit  is  pro- 
vided with  a  series  of  small  transverse  plates.  There 
are  no  enlarged  chin  shields  behind  the  symphyseal 
plate.  The  skin  is  very  soft,  finely  granular,  and  not 
attached  to  the  bones  of  the  skull.  A  small  ear-opening 
is  present.     Males  have  a  few  preanal  pores. 
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4. — Coleonyx  variegatus  (Baird).     Banded  Gecko. 

Stenodaciylus  variegeUus,  Baird,  Proo.  Acad.  Nat.  Sci.  Phila.,  1858, 
p.  254  (type  locality  Colorado  Desert);  and  Mex.  Bound  Snrv. 
Kept.,  II,  pi.  XXIII,  figs.  9-27. 

Euhlepharia  f(Mciatu8^  Boulenokr,  Cat.  Liz.  Brit.  Mus.,  1885,  I,  p. 
234  (type  locality  Ventanas,  Mexico). 

Description. — Snout  narrow  but  rounded  and  a  little 
longer  than  distance  between  orbit  and  ear-opening. 
Head  and  upper  surfaces  of  body  covered  with  minute 
granules  slightly  larger  on  snout  than  elsewhere.  Ros- 
tral plate  somewhat  broader  than  high,  and  presenting 
five  edges.  Behind  it  the  slender  prenasals,  meeting  on 
the  median  line.  A  small  supranasal  plate.  Symphy- 
seal  large,  longer  than  wide.  Six  to  eight  upper  and 
as  many  lower  labials,  decreasing  in  size  posteriorly. 
Eyelids  bearing  a  fringe  of  pointed  scales.  Ear-opening 
small,  oval,  and  oblique.  Feet,  belly,  and  tail  covered 
with  small,  smooth,  imbricate  scales.  Digits  short. 
Tail  conical,  about  as  long  as  head  and  body.  A  small 
spur  on  each  side  of  tail  near  its  base.  Males  with  a 
short  series  of  six  to  eight  preanal  pores. 


The  back  is  crossed  by  about  five  broad  bands  of  dull 
brown  between  which  are  narrower  wavy  bands  of  white. 
A  white  horseshoe-shaped  line  on  the  neck  passes  just 
above  the  ears  and  ends  near  the  eyes.  The  head  is 
brown,  or  whitish  with  irregular  brown  spots.  A  dark 
brown  band  runs  from  the  eye  to  the  nostril.     The  la- 
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bials  are  spotted  with  brown  and  white.  The  tail  is 
cross-barred  with  the  colors  of  the  back,  but  the  white 
areas  are  often  partly  occupied  by  brown  spots.  One 
specimen  has  the  brown  bands  of  the  back  narrower 
than  the  white  ones.     The  lower  surfaces  are  white. 

A  living  specimen  of  Coleonyx  variegatus  is  colored  as 
follows:  Across  the  back  are  five  wide  bands  of  dark 
walnut  brown,  palest  centrally,  and  separated  from  one 
another  by  dull  Naples  yellow  bands  of  about  half  their 
width.  The  tail  is  similarly  cross-banded.  The  upper 
surfaces  of  the  head  and  limbs  are  fawn  color,  the  limbs 
being  faintly  and  the  head  strongly  marked  with  small 
irregular  spots  of  walnut  brown.  The  edges  of  the  eye- 
lids are  white.  A  white  line  runs  back  from  the  eye  to 
the  top  of  the  neck,  where  it  meets  or  almost  meets  its 
fellow  of  the  opposite  side.  A  walnut  line,  bordered 
above  and  below^  with  white,  connects  the  eye  and  nos- 
tril. The  tongue  is  rich  pink  with  a  bright  red  tip. 
The  lower  surfaces  are  white.  The  eye  is  pale  grayish 
yellow  with  a  network  of  fine  black  lines. 

Length  to  anus 32  57  61  65 

Snout  to  orbit 3  5  5  6 

Snont  to  ear 8  13  13  14 

Orbittoear 3  5  5  6 

For©  limb .- 12  19  22  23 

Hind  limb 16  27  28  28 

Base  of  fifth  to  end  of  fonrth  toe 4  6  7  8 

Distribution. —  The  Banded  Gecko  probably  ranges 
over  the  greater  part  of  the  Mojave  and  Colorado  Des- 
erts of  southeastern  California.  In  the  north,  it  has 
been  taken  in  Owen's  and  Death  Valleys  in  Inyo  Coun- 
ty; in  the  west,  at  Mojave  in  Kern  County  and  San  Ja- 
cinto in  Riverside  County;  and  in  the  southeast,  at  Fort 
Yuma  in  San  Diego  County.  Thence  its  range  extends 
east  to  Tucson,  Arizona,  and  south  into  Mexico. 
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Habits. — Very  little  is  known  of  the  habits  of  this 
lizard.  An  individual  kept  in  confinement  for  more 
than  a  year  spent  most  of  his  time  in  a  hole  provided  in 
the  ground  of  his  cage.  His  food  during  this  period 
consisted  entirely  of  houseflies.  His  usual  time  of  feed- 
ing was  after  dark,  but  not  infrequently  he  would  snap 
up  a  fly  which  chanced  to  stray  into  the  mouth  of  his 
burrow  during  the  day,  and  sometimes  would  come  forth 
in  search  of  prey  while  the  sun  was  shining  brightly  on 
his  den.  When  stalking  flies,  his  movements  were  so 
slow  as  almost  to  be  imperceptible  until  he  was  within 
range  and  could  seize  the  coveted  morsel  with  one  in- 
stantaneous snap.  If  blown  upon,  he  would  raise  him- 
self and  stand  with  legs  straight  and  rigid.  When  first 
sent  to  me,  this  lizard  had  the  skin  of  the  occiput  raised 
into  a  large  hood,  but  whether  this  was  a  nuptial  orna- 
ment  or  due  to  some  accident  I  cannot  tell. 

Family  III.      IGUANIDiE. 

The  members  of  this  family  present,  in  their  strange 
diversity  of  form,  a  series  of  pleurodont  lizards  which 
closely  parallels  in  the  New  World  the  acrodont  Agamidce 
of  the  Old.  The  Iguanidce  are  diurnal  lizards  having 
eyes  with  round  pupils  and  well  developed  lids.  The 
tongue  is  short,  thick,  and  but  slightly  notched  anteri- 
orly. Femoral  pores  are  present  in  North  American 
species.  The  clavicle  is  not  dilated,  except  in  the  Cen- 
tral American  Baailiscince,  Some  species  of  Sceloporua 
and  Phrynosoma  are  said  to  be  ovoviviparous.  Califor- 
nian  Iguanians  may  be  distinguished  by  the  following 
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SYNOPSIS  OF  GENEBA. 

a. — A  low  dorsal  orest  composed  of  one  longitudinal  series  of  enlarged 

scales Bipsosauru*.— p.  43. 

a'. — No  dorsal  crest. 

b.—Head  without  spines. 

c. — One  or  more  well  developed  transverse  gular  folds. 

d. — Toes  fringed  laterally  with  prominent  movable  spines. 

Uma. — p.  46. 
d*. — Toes  without  spines. 

e. — Snpralabials  strongly  imbricate;    symphyseal  plate  smaller 
than  largest  infralabial. 

f .— An  ear-openiiig CaUisaurus.— p.  47. 

P. — No  ear-opening Holbrookia.— p.  51. 

e'. — Supralabials  not  imbricate;  symphyseal  plate  not  smaller  than 
largest  infralabial. 

g. — No  large    interparietal  plate;    caudal  scales   small,    not 
strongly  keeled  nor  sharply  pointed, 
h. — Ear  without  strong  denticulation  and   neck  without 
spinose  tubercles;  superciliaries  imbricate;  tail  long 

and  tapering CrotaphytuB.— p.  53. 

h^. — Ear  with  strong  denticulation  and  neck  with  numer- 
ous spinose  tubercles  on  lateral  folds;  superciliaries 
not  imbricate;  tail  scarcely  longer  than  distance  from 

snout  to  vent Sauromalus. — p.  60. 

g". — A  very  large  interparietal  plate;    caudal  scales    large, 
strongly  keeled,  and  sharply  pointed. 

Uta.— p.  63. 

c*. — No  complete  transverse  gular  fold Sceloporus. — p.  73. 

v. — Head  with  large  spines  posteriorly Phrynosonia.— p.  89. 

Genus  5.     DIPSOSAURUS. 

Dip»o$auru8^  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  p.  92  (type 
dorsalis). 

The  scales  of  the  median  dorsal  row  are  slightly  en- 
larged, forming  a  small  crest.  The  head  is  covered 
with  small  convex  subgranuiar  plates.  The  dorsal  and 
caudal  scales  are  small.  There  is  one  strong  transverse 
gular  fold.  Femoral  pores  are  numerous.  Males  do 
not  have  enlarged  postanal  plates.  Digits  each  have  a 
series  of  keeled  plates  below. 
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5.     Dipsosaurus  dorsalis  (  Baird  &  Girard  ).     Crested 
Lizard. 

CroiaphyttiB  dorscUis,  Bairo  &  Gibard,  Proc.  Acad.  Nat.  Sci.  Phila., 
1852,  p.  126  (type  looality  Desert  of  Colorado,  Cal.). 

Dipsosaurus  dorsalis^  Baird,  U.  S.  Mex.  Boand.  Sarv.,  Ill,  Bept., 
pi.  XXXII,  figs.  7-13. 

Description. — Head  short,  rounded,  and  rather  high. 
Nostril  opening  laterally  in  a  single  rounded  plate  which 
is  separated  from  the  large  rostral  by  one  or  two  rows  of 
granules.  Supraocular  regions  separated  from  each 
other  by  two  or  three  series  of  small  convex  plates  and 
covered  with  very  small  plates  and  granules.  A  large 
subocular,  followed  and  preceded  by  several  smaller 
ones.  A  series  of  long,  strongly  imbricate  supercilia- 
ries.     Labials  small,  about  equal  in  size,  and  from  eight 


to  eleven  in  number  in  each  series.  Symphyseal  plate 
nearly  triangular  and  forming  the  base  of  a  V-shaped 
series  of  slightly  enlarged  plates.  Gulars  small,  either 
convex  or  flattened.  Eyelids  very  slightly  fringed. 
Ear-opening  very  large,  almost  vertical,  and  with  a 
very  weak  anterior  denticulation.  Dorsal  crest  com- 
posed of  slightly  enlarged,  strongly  keeled  scales. 
Other  dorsals  small,  keeled,  juxtaposed,  and  in  series 
which  converge  toward  the  dorsal  line  posteriorly. 
Ventrals  larger  than  dorsals  and  caudals,  smooth  and 
imbricate.  Sides  covered  with  small  granular  scales. 
Tail  long,  tapering,  slightly  crested,  and  with  whorls  of 
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obliquely  keeled  scales.  Limbs  rather  long,  covered 
with  keeled  scales  and  granules.  Femoral  pores  vary- 
ing from  sixteen  to  twenty-five  in  number. 

The  general  color  is  grayish  brown  above,  variously 
barred  and  reticulated  with  dark  brown  and  slate,  and 
spotted  or  blotched  with  light  gray  or  white.  These 
markings  are  often  less  distinct  near  the  vertebral  line 
than  laterally.  The  upper  surface  of  the  head  is  gray- 
ish, brownish,  or  yellowish,  more  or  less  clouded  with 
slate,  darkest  on  the  supraocular  regions.  The  tail  is 
whitish,  yellowish,  grayish,  or  brownish,  marked  with 
rings  of  brown  or  slate.  The  lower  surfaces  are  white, 
marked  on  the  chin  and  gular  region  with  longitudinal 
or  oblique  lines  of  brown  or  bluish  gray. 

The  following  color  description  was  taken  from  a 
fresh  male  shot  at  Yuma,  Arizona,  October  1,  1894: 
The  head  is  creamy,  tinged  on  the  sides  with  vinaceous 
and  on  the  supraocular  regions  with  black;  below,  white 
with  indistinct  gray  markings.  The  back  is  cream  with 
numerous  transverse  gray  bars  and  more  or  less  broken 
longitudinal  lines  of  dull  Chinese  orange.  These  lines 
become  spots  on  the  sides.  The  tail  is  half-ringed  with 
more  or  less  connected  spots  of  the  same  orange  color. 
The  belly  is  white  with  a  large  patch  of  reddish  orange 
on  each  side. 

Length  to  anni 47  73  94  105  126  133 

Length  of  taU 91  151  172  190  232  255 

Snout  to  orbit 4  5  6  7  8  9 

Snout  to  ear 10  15  18  19  21  23 

Orbit  to  ear 3  4  5  6  6  7 

Fore  limb 20  29  38  40      .     43  54 

Hind  limb 37  55  68  77  81  95 

Base  of  fifth  to  end  of  fourth  toe. .  17  24  29  32  34  39 

DuftribtUion, — In  California,  the  Crested  Lizard  ranges 
over  the  lower  levels  of  the  Colorado  and   Mojave  Des- 
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erts,  pushing  its  way  north  to  Owen's,  Panamint,  Death, 
and  Amargosa  Valleys.  West  of  the  desert  region  it  has 
not  been  found  and  doubtless  does  not  occur.  It  is 
quite  common  at  Yuma.  In  Nevada,  it  has  been  taken 
on  the  Amargosa  Desert  and  at  Gallville  on  the  Great 
Bend  of  the  Colorado  River. 

HabiU. — At  Yuma,  this  lizard  lives  in  burrows  in  the 
mounds  of  sand  which  the  winds  heap  up  around  the 
cactus  bunches;  the  spines  of  the  cactus  serving  to  pro- 
tect them  from  the  quick  swoops  of  hungry  hawks  and 
the  digging  of  larger  enemies.  Dr.  C.  Hart  Merriam 
says:*  **It  is  a  strict  vegetarian,  feeding  on  buds  and 
flowers,  which  it  devours  in  large  quantities.  No  in- 
sects were  found  in  any  of  the  stomachs  examined; 
some  contained  beautiful  bouquets  of  the  yellow  blos- 
soms of  acacia,  the  orange  malvastrum,  the  rich  purple 
Dalea,  and  the  mesquite  (Proaopis  juliflora);  others  con- 
tained leaves  only." 

Genus  6.     UMA. 

Uma,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  1858,  p.  253  (type  notata)* 

**A  series  of  elongate  free  scales  on  each  side  of  the 
digits,  and  on  the  external  side  of  the  sole."  ''Ears 
distinct.  A  very  long  infraorbital  plate.  Palate  with- 
out teeth.  Outer  face  of  upper  labials  plane  and  broad- 
ly vertical;  the  labials  themselves  much  imbricated, 
and  very  oblique.  Scales  of  body  above  equal,  much 
smaller  than  ventral  ones.  Interorbital  space  with  two 
series  of  plates.    Claws  very  long,  slender  and  straight." 

SYNOPSIS   OF  SPECIES. 

a. — Nine  rows  of  loreal  plates;  black  spots  on  side  of  belly. 

XT.  notata.— p.  47. 
a'. — Five  or  six  rows  of  loreal  plates;  no  black  spots  on  side  of  belly. 

U.  inomata.— p.  47. 

■ 

*  N.  A.  FauiA  No.  7,  1893,  p.  166. 
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6. — Uma  notata  Baird.     Sand  Lizard. 

UwuL  noUUa,  Bai&d,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  253  (type 
locality  Mojave  Desert);  Cops,  Am.  Nat.,  1895,  p.  939. 

Dtscripiion. — "Labial  scales  weakly  keeled;  nine  lo- 
real  rows;  fourteen  supraorbital  rows;  hind  foot  longer, 
two-fifths  head  and  body;  femoral  pores  nineteen. 
Black  spots  on  side  of  belly  but  no  crescents  on  throat.'' 
"  Head  about  two-fifths  the  head  and  body.  Above  light 
pea  green,  spotted  with  darker  green.     Beneath  white." 

Distribution. — Mojave  Desert. 

Habits, — Unknown. 

7. — Uma  inomata  Cope.     Plain  Sand  Lizard. 

Uma  momcUa  Cope,  Am.  Nat.  1895,  p.  939  (type  locality  Colorado 
Desert,  San  Diego  Co.,  Cal.). 

Description. — '*  Labial  scales  strongly  keeled;  five  or 
six  loreal  rows;  ten  or  eleven  supraocular  rows;  hind- 
foot  shorter,  one-third  head  and  body;  femoral  pores 
nineteen.  No  black  spots  on  belly  or  crescents  on 
throat." 

I  do  not  feel  certain  that  these  two  supposed  species 
are  realty  distinct.  The  slight  differential  characters 
which  have  been  pointed  out  are  manifestly  rather  vari- 
able, and  each  name  is  based  upon  a  single  specimen, 
at  least  one  of  which  (U,  notata)  is  young  and  in  a  very 
poor  state  of  preservation. 

Distribution, — '*  Colorado  Desert,  San  Diego  County, 
California." 

Genus  7 .     C  ALLIS AURUS . 

CallUauruB  Blainv.,  Noqy.  Ann.  Mus.,  IV,  1835,  p.  286  (type 
draconoides);  Megadactylus  Fitzingeb,  Syst.  Bept.,  1843,  p.  59 
(type  draconoides);  Hotnalosaurus  Hallow.,  Proc.  Ac.  Nat. 
Sci.  PhUa.,  1852.  p.  179  (type  ventrallB). 

The  lizards  of  this  genus  have  the  body  and  tail  con- 
siderably flattened,  legs  very  long,  and  the  head  rounded 
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when  seen  from  above  but  pointed  in  profile.  The  head 
is  covered  with  irregular  plates,  the  largest  of  which  is 
the  interparietal.  The  labials  are  produced  laterally  and 
are  strongly  imbricate.  The  ear-opening  is  large.  The 
dorsal  scales  are  very  small  and  nearly  uniform.  There 
are  no  fringes  of  movable  scales  on  the  digits.  Long 
series  of  femoral  pores  are  present.  There  are  two  or 
more  transverse  gular  folds.  Males  have  enlarged  post- 
anal plates. 

8. — Callisaurus  ventralis  (Hallowell).    Gridiron-tailed 
Lizard. 

Homalosaurus  ventralis  Hallow.,  Proc.  Aoad.  Nat.  Sol.  Phila.,  VI, 
1852,  p.  179  (type  locality  New  Mexico);  and  Sitgr.  Zuni  & 
Colorado  Kivers,  185.3,  p.  117,  pi.  6. 

Description. — Head  rather  short  and  low,  with  well 
developed  canthus  rostralis.  Nostrils  large,  opening 
on  upper  surface  of  snout.  Supraocular  regions  covered 
with  small  plates  and  separated  from  each  other  by  one 


or  two  rows  of  slightly  larger  plates.  Upper  head  plates 
(except  interparietal)  small  and  irregular,  largest  on 
frontal  and  prefrontal  regions,  everywhere  smooth  and 
flat.  Several  subocular  plates,  middle  one  very  long  and 
strongly  keeled.   Superciliaries  rather  small,  but  strongly 
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imbricate.  Eyelids  bearing  a  well  developed  fringe. 
Supralabials  strongly  imbricate  and  produced  laterally 
so  as  to  form  a  series  of  curves  when  seen  from  above. 
Infralabials  small  and  juxtaposed.  Below  them,  several 
series  of  flat  sublabial  plates.  Gulars  granular  and 
smooth,  growing  larger  and  imbricate  on  posterior  fold. 
Back  and  sides  covered  with  small  flattened  granules, 
which  change  gradually  into  much  larger  smooth  ven- 
trals.  A  dermal  fold  usually  extending  along  each  side 
between  limbs.  Tail  of  moderate  length,  much  flattened. 
Its  scales  slightly  imbricate,  and  along  its  edge,  pointed. 
Limbs  very  long  and  slender.  Ear-opening  large,  with- 
out denticulation.  Femoral  pores  varying  from  four- 
teen to  eighteen. 

The  general  color  above  is  grayish,  dotted  and  spotted 
with  white  or  pale  gray,  and  with  indications  of  dark 
dorsal  blotches  which  are  most  distinct  in  females  and 
young.  The  top  of  the  head  is  rich  cream,  clouded  with 
dark  slaty  gray.  The  upper  surfaces  of  the  limbs  and 
tail  are  crossed  by  more  or  less  undulating  bands  of  dark 
brown  or  blackish  slate.  A  dark  line,  bordered  above 
and  below  with  white,  runs  along  the  back  of  the 
thigh.  The  throat  is  white,  more  or  less  clouded  with 
gray.  The  lower  surface  of  the  tail  is  white  with  about 
seven  cross-bars  of  intense  black.  The  belly  is  whitish. 
Males  have  a  large  blue  patch,  marked  with  two  oblique 
wedge-shaped  black  blotches,  on  each  side. 

The  following  color  description  was  taken  from  a  fresh 
male  shot  at  Yuma,  Arizona,  October  1,  1894:  The  top 
of  the  head  is  cream;  the  upper  surface  of  the  fore  limbs 
bright  lemon  yellow;  the  hind  limbs  slightly  tinged  with 
yellow;  neck  and  fore  back  pale  gray  spotted  with  lighter  ; 
back  like  neck,  but  suffused  with  bright  lemon  yellow, 
which  extends  down  over  the  sides  and  changes  to  orange 
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near  the  large  verdigris  green  blotches  on  the  sides  of 
the  belly.  There  is  a  reddish  orange  area  in  front  of 
each  of  these  green  blotches.  The  throat  is  gray  with 
a  half-concealed  vermilion  spot. 

Length  to  anus 44  72  74  82  86        88 

Len«thoftaU 59  102  98  107  117 

Snout  to  back  of  interparietal 9  13  13  14  15        15 

Snout  to  ear 10  15  14  16  16        16 

Width  of  head 9  13  13  14  14        14 

Fore  limb 24  42  41  45  49        46 

Hind  limb 41  70  65  76  79 

Base  of  fifth  to  end  of  fourth  toe. . .  17  31  30  33  35 

Distribution. — The  range  of  the  Gridiron-tailed  Lizard 
in  California  is,  in  general,  the  whole  southeastern  part 
of  the  state  comprised  in  the  Mojave  and  Colorado  Des- 
erts. In  the  north,  it  extends  to  Owen's,  Saline,  and 
Death  Valleys,  in  Inyo  County;  in  the  west,  to  the  lower 
parts  of  Antelope  Valley  in  Los  Angeles  County,  and 
the  top  of  San  Gorgonio  Pass  near  Banning,  Riverside 
County.  The  species  has  been  found  also  at  Fish 
Springs  and  in  a  little  *  island '  of  the  desert  at  Oak 
Grove,  San  Diego  County,  and  is  very  abundant  along 
the  Colorado  River.  *' Southern  and  western  Nevada 
as  far  north  as  Pyramid  Lake  '*  are  also  occupied  by  it. 

Habits. — The  Gridiron-tailed  Lizard  '*  inhabits  the 
open  deserts  and  runs  with  great  swiftness  over  the  sand 
and  gravel  beds,  carrying  its  tail  curled  over  its  back  as 
if  afraid  to  let  it  touch  the  hot  surface  of  the  earth.  It 
starts  off  at  full  speed  as  if  fired  from  a  cannon,  and 
stops  with  equal  suddenness,  thus  escaping  or  eluding 
its  enemies,  the  coyotes,  hawks,  and  larger  lizards. 
When  running  it  moves  so  swiftly  that  the  eye  has  diffi- 
culty in  following,  and  when  at  rest  its  colors  harmonize 
so  well  with    those  of  the  desert  that  it  can  hardly  be 


REPTILES    OF   THE    PACIFIC    COAST.  51 

seen.     This  species   feeds  on  insects  and  the  blossoms 
and  leaves  of  plants  in  about  equal  proportion."* 

Genus  8.     HOLBROOEIA. 

Holbrookict,  Qirard,  Proc.  Am.  Ahsoc.  Adv.  Sci.,  IV,  1851,  p.  200 
(type  macailata);  Cophosaurus,  Troschel,  Arch.  f.  Nat.,  1850 
(1852),  p.  389  (type  tezanus). 

This  genus  contains  a  number  of  lizards  similar  to 
Calliaaurua  but  with  the  ears  hidden  under  the  skin. 
The  head,  rounded  when  seen  from  above  but  pointed 
in  profile,  is  covered  with  irregular  plates,  the  largest 
of  which  is  the  interparietal.  The  labials  are  produced 
laterally  and  are  strongly  imbricate.  There  is  no  ear- 
opening.  The  dorsal  scales  are  very  small  and  nearly 
uniform.  There  are  no  fringes  of  movable  spines  on 
the  digits.  Long  series  of  femoral  pores  are  present,  as 
are  one  strong  and  one  or  more  weak  gular  folds.  Males 
have  enlarged  postanal  plates. 

9.— Holbrookia  maculata  approximans  (Baird).     West- 
ern Earless  Lizard. 

Holhrookia  approximans,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  1858,  p. 

253  (type  locality  Lower  Rio  Grande). 
Holhrookia  maculata  maculata^  Yabrow,  Bull.   U.  S.  Nat.  Mus., 

No.  24,  1882,  p,  49. 
Holhrookia  maculata  -^KX.flaviUnta,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila., 

1883,  p.  10  (type  locality  Lake  VaUey,  New  Mexico);  Stejn- 

EOKR,  N.  A.  Fauna,  No.  3,  p.  109. 

Description. — Head  rather  short  and  low.  Nostrils 
large,  opening  on  upper  surface  of  snout.  Supraocular 
regions  covered  with  small  plates  or  granules  and  sepa- 
rated from  each  other  by  one  or  two  rows  of  slightly 
larger  plates.  Upper  head-plates,  except  interparietal, 
small  and  irregular,  largest  on  frontal  and  prefrontal 
regions,  everywhere   smooth  and   rather  flat.     Several 


•  Merrlam,  N.  ▲.  Fauna,  No.  7.  1893,  pp.  171,  l7'i. 
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subocular  plates,  middle  one  very  long  and  strongly- 
keeled.  Superciliaries  rather  small,  but  strongly  imbri- 
cate. Eyelids  with  well  developed  fringe.  Supralabials 
strongly  imbricate  and  produced  laterally  so  as  to  give 
snout  a  rounded  outline  when  seen  from  above.  Infra- 
labials  small  and  juxtaposed.  Several  series  of  flat  sub- 
labials.  Gulars  granular  and  smooth,  growing  larger 
and  imbricate  on  posterior  fold.  Back  and  sides  cov- 
ered with  scales  or  granules,  largest  near  middle  of 
back  and  changing  gradually  to  larger  smooth  ventrals. 
A  dermal  fold  usually  present  along  each  side  between 
limbs.  Tail  of  moderate  length,  flattened  near  the 
body.  Its  scales  feebly  keeled  and  slightly  imbricate. 
Limbs  rather  long,  not  very  slender,  eight  to  thirteen 
femoral  pores. 

The  color  above  is  gray,  yellow,  or  brown,  with  two 
or  four  series  of  dark  undulate  blotches  and  numerous 
light  spots.  The  blotches  are  often  more  or  less  obso- 
lete and  are  most  distinct  in  females  and  young.  The 
top  of  the  head  is  colored  like  the  back,  but  without 
definite  markings.  The  limbs  may  be  unicolor  or 
crossed  by  dark  bars.  The  throat  is  white  or  yellow, 
sometimes  marbled  with  dusky.  The  belly  is  white  or 
yellow  with  two  or  three  black  bars  on  the  sides  usually 
surrounded  with  blue.  The  tail  is  grayish  or  brownish 
above,  white  or  yellow  below. 

Length  to  anus 52  53  56  58  64  67 

Length  of  tail 40  58  66  55  56  60 

Snont  to  back  of  interparietal 9  9  10  10  11  11 

Widthofhead 9  9  9  10  11  11 

Fore  limb 21  26  29  28  26  30 

Hind  limb 33  42  44  43  40  45 

Base  of  fifth  to  end  of  fourth  toe 12  17  17  17  14  17 

Distribution, — This  Holbrookia  is  very  common  in 
Arizona  and  has  been  taken  at  Dome  Canon,  Nevada. 
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Yarrow  has  recorded  a  Holbrookia  as  having  been  col- 
lected at  Fort  Tejon,  California,  but  there  is  not  the 
slightest  probability  that  this  is  correct. 

Genus  9.     CROTAPHYTUS. 

Crotaphytut,  Holbrook,  N.  A.  Herpetology,  II,  1842,  p.  79  (type 
coUarU). 

The  head  and  body  are  somewhat  depressed,  and  much 
shorter  than  the  tapering  tail.  All  of  the  head-plates 
are  small.  The  labials  are  not  imbricate.  The  ear- 
opening  is  large,  without  strong  denticulation.  The 
dorsal  scales  are  small  and  nearly  uniform.  Long  series 
of  femoral  pores  and  one  or  more  tranverse  gular  folds 
are  present.  There  are  no  spinose  tubercles  on  the 
neck.  The  superciliaries  are  imbricate.  Males  have 
enlarged  postanal  plates. 

SYNOPSIS  OF  SPECIES. 

m. — Two  bUck  bars  across  the  sbonlders C.  baileyi. — p.  53. 

9?. — No  black  bars  across  shoulders. 

b. — Greatest  width  of  head  less  than  distance  between  nostril  and  ear- 
opening  C.  wislizenii.—p.  56. 

b*.— Greatest  width  of  head  equal  to  or  greater  than  distance  between 
nostril  and  ear-opening   C.  alius.— p.  59. 

10. — Crotaphytus  baileyi  Stejneger.    Bailey's  Lizard. 

Crotaphytus  bmUyi,  Stejn.,  N.  A.  Fauna,  No.  3,  1S90,  p.  103,  pi. 
XII,  fig.  1  (type  locality  Painted  Desert,  Little  Colorado 
River,  Arizona);  and  1.  c,  No.  7,  1893,  p.  165. 

Description. — Head  large,  depressed,  and  very  distinct 
from  the  neck  on  account  of  swollen  temples.  Its 
plates  all  small,  but  largest  and  somewhat  convex  on 
snout.  Two  longitudinal  rows  of  shields  separating 
supraocular  regions.  Nostrils  large  and  opening  later- 
ally, each  in  a  round  j)late  nearer  to  end  of  snout  than 
to  orbit.  Superciliaries  small  but  imbricate.  Supra- 
labials  rather  prominent  and  of  nearly  equal  size.     A 
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large  subocular  plate.  Ear-opeaing  large,  oblique,  with 
very  slight  anterior  denticulation.  Supraoculars,  tem- 
porala,  and  gulars  subgrsnular.  Lower  labials  a  little 
larger  than  upper,  bordered  below  by  several  series  of 
plates  larger  than  gulars.  Symphyseal  plate  large,  fol- 
lowed by  a  pair  of  large  shields.  One  or  two  gular  folds, 
continued  on  sides  of  neck.  Back  and  sides  covered 
with  small  granules,  which  pass  gradually  into  larger, 
smooth,  flat  scales  on  belly.  Sides  irregularly  plicate. 
Tail  tapering,  nearly  twice  as  long  as  head  and  body, 
and  furnished  with  whorls  of  small,  smooth  plates. 
Femoral  pores  varying  in  number  from  sixteen  to  twenty- 
two  in  each  series.    Males  with  enlarged  postanal  plates. 


"-^^^'laiaisEEB^'*^ 


The  general  color  is  greenish,  bluish,  olive,  grayish, 
or  pale  brown,  variously  dotted,  blotched,  reticulated, 
and  cross-lined  with  pale  gray  or  white.  Two  parallel 
oblique  bands  of  intense  black  or  very  dark  brown  cross 
the  shoulders,  but  often  do  not  meet  on  the  nape.  The 
tail  sometimes  bears  large  brown  apots.  The  head  is 
irregularly  spotted  and  reticulated  laterally  and  inferior- 
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ly.  The  throat  and  belly  are  white,  more  or  less  sufifused 
with  blue;  the  latter  sometimes  with  large  brown  lateral 
blotches. 

Dr.  Stejneger  has  given*  the  following  description  of 
the  fresh  colors  of  a  young  individual  obtained  near  the 
Little  Colorado  River,  Arizona: — 

"Head  above  pale  sepia,  inclining  to  clay  color;  an- 
terior portion  of  upper  neck  in  front  of  the  first  black 
collar  pale  blue,  with  several  longitudinal  marks  of 
'coral  red;'  space  between  the  two  black  collars  pale 
*oil  green,'  with  a  narrow  transverse  collar  of  coral  red; 
ground  color  of  back  dull  oil  green,  fading  posteriorly 
on  hind  legs  and  tail  to  a  grayish  '  pea  green,'  the  back 
densely  covered  with  rather  large  dark  grayish  olive 
blotches,  which  only  allow  the  ground  color  to  show 
through  as  a  fine  reticulation;  the  second  black  collar 
bordered  jK)steriorly  with  a  wide  line  of  *  lemon  yellow,' 
the  back  being  crossed  by  five  similar  lines,  fading  pos- 
teriorly and  more  or  less  alternating  on  the  lateral  halves 
of  the  body;  tail  with  transverse  bars  of  dark  grayish 
brown;  fore  legs  above  *  apple  green,'  nearly  yellow  on 
hand  and  faintly  barred  with  the  latter  color;  under 
surface  pale  greenish-white,  palms  slightly  pinkish,  tail 
nearly  white.  Tongue  deep  pink;  pharynx  blackish 
carmine;  palate  ultramarine  blue.  Iris  brassy  greenish- 
yellow." 

Length  to  anas 60  82  90  99  100  106 

Lengthoftail Ill  173  176  242  210  229 

Snout  to  orbit 5  8  9  9  10  12 

Snout  to  ear 16  23  25  30  29  32 

Width  of  head 14  20  23  25  25  26 

Fore  limb 27  39  42  50  48  55 

Hind  limb 54  82  82  98  90  103 

Ease  of  fifth  to  end  of  fonrth  toe 20  29  29  33  31  37 


•N.  A.  Fauna,  No.  3,  1600.  p.  106. 
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Distribution, — This  also  is  a  lizard  of  the  desert,  but 
seems  not  to  live  upon  its  lower  levels,  preferring  the 
more  mountainous  portions  between  the  altitudes  of 
about  4,500  and  6,500  feet.  In  suitable  localities  it  is 
quite  abundant  in  Inyo,  Kern,  and  San  Bernardino 
Counties,  and  doubtless  occurs  also  in  the  eastern  parts 
of  Riverside  and  San  Diego  Counties,  California.  It 
has  been  recorded  from  Idaho  (mouth  of  Bruneau  River) 
and  is  common  in  western  Utah  and  in  most  parts  of 
Nevada  (Oasis  Valley,  Juniper  Mts.,  Desert  Mts.,  North 
Kingston  Mts.,  Reno  to  Pyramid  Lake,  Dome  Cafion, 
etc.). 

II. — Crotaphytus  wislizenii  Baird  &  Girard.     Leopard 
Lizard. 

Crotaph^us  Wislizenii,  B.  &  G.,  Proc.  Acad.  Nat.  Sci.  Phila.,  VI, 
1S52,  p.  69  (type  locality  Santa  Fe,  New  Mexico);  and  Staus- 
bnry's  Exped.  Qt.  Salt  Lake,  1853,  p.  340.  pi.  Ill;  Baird,  Mex. 
Bound.  Surv.,  1859.  pi.  XXXI. 

Crotaphytus  Qambelii,  Baird  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phila., 
VI,  1852.  p.  126  (type  locality  California). 

Description. — Head  large,  depressed,  not  so  distinct 
from  neck  as  in  C,  baileyi.  Its  plates  all  small  but 
largest  and  somewhat  convex  on  snout.  Three  to  five 
longitudinal  rows  of  shields  separating  supraocular 
regions.  Nostril  large  and  opening  laterally  in  a  round 
plate  much  nearer  to  end  of  snout  than  to  orbit.  Super- 
ciliaries  small  but  imbricate.  Rostral  plate  wide  but 
very  low.  Supralabials  of  nearly  equal  size.  A  long 
subocular  plate.  Ear-opening  large,  oblique,  with  very 
slight  anterior  denticulation.  Supraoculars  and  tem- 
porals granular,  as  also  gulars.  Lower  labials  slightly 
larger  than  upper,  and  bordered  below  by  several  series 
of  small  plates,  larger  than  gulars.  Symphyseal  plate 
very  large,  but  shields  behind  it  not  so  large  as  in 
C.  baileyi.     From  one  to  three  transverse  gular  folds 


REPTILES    OF   THE    PACIFIC    COAST.  57 

only  one  well  developed.  Back  and  sides  covered  with 
small  granules,  largest  centrally  and  passing  gradually 
into  the  larger  scales  on  the  belly.  Latter  imbricate 
and  sometimes  keeled.  Irregular  dermal  folds  usually 
present  on  sides.  Tail  conical,  a  little  more  than  twice 
length  of  head  and  body,  and  covered  with  whorls  of 
small  scales.  Femoral  pores  varying  in  number  from 
about  seventeen  to  twenty-three.  Males  with  enlarged 
postanal  plates. 


In  young  specimens  the  head  is  dark  brown  above, 
with  cream-colored  lines  surrounding  the  orbits  and 
supraocular  regions  and  running  up  the  median  line  of 
the  snout  from  the  rostral  plate.  The  back  is  grayish 
brown  with  white  or  cream-colored  cross-lines,  which 
may  either  meet  or  alternate,  on  the  median  line,  with 
those  of  the  opposite  side.  Between  each  pair  of  these 
cross-lines  is  a  round  spot  of  dark  reddish  brown.  The 
tail  is  marked  like  the  back,  but  not  so  regularly.  The 
limbs  are  brown  with  irregular  spots  and  lines  of  white. 
The  lower  surfaces  are  yellowish  white,  marked  on  the 
throat  with  longitudinal  lines  of  dark  brown.  As  the 
animals  become  larger  the  brown  dorsal  spots  become 
smaller  and  more  numerous,  so  that  there  are  several 
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between  each  pair  of  light  cross-lines.  The  whole 
coloration  becomes  paler,  as  if  faded,  and  the  pattern 
less  distinct.  Usually  the  light  cross-lines  fade  first, 
leaving  the  spots  fairly  distinct,  but  the  reverse  order  of 
disappearance  may  occur.  In  some  very  old  specimens 
the  cross-lines  have  entirely  vanished  and  the  brown 
spots  have  become  very  minute.  There  is  also  a  good 
deal  of  purely  individual  color  variation. 

During  the  breeding  season  some  females  have  the 
under  surfaces  and  sides  of  the  tail  and  body  suffused 
with  deep  salmon  or  salmon-red.  This  color  disappears 
in  alcohol. 

Length  to  anus 47  69  87  89  107  119 

Length  of  tail 77  160  175  204  225 

Snont  to  orbit 4  6  8  8  10  12 

Nostril  to  ear 10  14  18  18  21  25 

Width  of  head 9  12  16  16  19  22 

Fore  limb 19  28  34  34  43  46 

Hind  limb 32  54  69  74  80  87 

Base  of  fifth  to  end  of  fourth  toe 13  21  27  30  30  33 

Distribution. — The  Leopard  Lizard  occupies  almost 
the  entire  desert  region  of  eastern  California,  ranging 
from  San  Diego  County  across  the  Colorado  and  Mojave 
Deserts  to  the  smaller  desert  valleys  of  the  Great  Basin, 
where  it  is  quite  common  in  Inyo  County.  Through 
Walker  Pass,  it  reaches  the  western  slope  of  the  Sierra 
Nevada,  where  it  occurs  in  Kern  Valley.  It  has  been 
collected  also  at  San  Jacinto  on  the  western  slope  of  the 
Coast  Range  of  Riverside  County.  At  Mojave  Station, 
Kern  County,  this  lizard  is  rather  rare,  but  at  Needles, 
San  Bernardino  County,  it  may  readily  be  found  on  the 
sand  banks  of  the  Colorado  River.  It  ranges  across 
Nevada  (Pyramid  Lake,  Panaca,  Vegas  Valley,  Mt. 
Magruder,  Quartz  Spring,  Amargosa  Desert,  Sarcobatus 
Flat,  Charleston  Mts.,  Grapevine  Mts.,  Timpahute  Mts., 


REPTILES    OP   THE    PACIFIC    COAST.  59 

Indian  Spring  Valley,  Pahrump  Valley,  Pahranagat 
Valley,  Oasis  Valley,  Wadsworth,  Dome  Canon,  Truckee 
River)  to  Utah  (St.  George,  etc.),  Oregon  (Dalles),  and 
Idaho  (along  Snake  River). 

Habits, — "The  leopard  lizard  is  chiefly  a  vegetarian, 
feeding  on  the  blossoms  and  leaves  of  plants;  but  is 
also  carnivorous,  devouring  the  smaller  lizards,  horned 
toads,  and  even  its  own  kind,  besides  large  numbers  of 
insects,  as  determined  by  the  examination  of  many 
stomachs."*  It  usually  is  sluggish,  and  may  be  cap- 
tured without  much  difficulty. 

12.  —  Crotaphytus     silus      Stejneger.         Short-nosed 
Leopard  Lizard. 

Crotaphytus  silus,  Stbjn.,  N.  A.  Fauna,  No.  3,  1890,  p.  105  (type 
locality  Fresno,  Calif.);  Id.,  ibid.,  No.  7,  1893,  p.  170. 

Description. — This  species  is  very  similar  to  C,  wisli- 
zeniiy  but  has  a  much  shorter  and  more  truncate  snout. 
The  greatest  width  of  the  head  is  equal  to  or  greater 
than  the  distance  from  the  nostril  to  the  ear-opening. 
The  distance  between  the  nostril  and  the  inner  anterior 
orbital  angle  is  considerably  less  than  the  vertical 
diameter  of  the  ear-opening. 

"The  coloration  is  also  essentially  different.  In 
C,  silus  the  rounded  dorsal  spots  are  larger,  especially 
the  two  median  rows,  so  that  of  the  latter  there  is  only 
one  longitudinal  series  between  the  light  cross-bands. 
The  latter  are  very  broad  and  distinct  and  do  not  seem 
to  disappear  as  the  animal  grows  larger.  In  some  speci- 
mens the  interspaces  between  the  light  bands  are  solidly 
dark,  the  spots  indicated  only  by  somewhat  ill-defined 
patches  of  saturated  ferrugineous.'' 

Distribution, — **This   species  seems  to   be  closely  re- 

•  N.  A.  Faanft.  No.  7. 1893,  p.  168. 
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striated  to  the  San  Joaquin  Valley,  while  the  typical 
G,  wislizenii  reaches  the  west  slope  of  the  Sierra  Nevada 
through  Walker  Pass,  the  summit  of  which  is  only  5,100 
feet  in  altitude  and,  therefore,  not  above  the  vertical 
range  of  the  species."  It  probably  lives  in  the  Sacra- 
mento Valley  also,  but  has  not  been  definitely  recorded 
from  that  region. 

Genus  lo.     SAUROMALUS. 

Sauromalus,  Dumebil,  Arch.  Mas.  d'Hist.  Nat.,  VIII,  1856,  p.  535, 
(type  ater);  Euphryne,  Baird,  Proc.  Ao.  Nat.  Soi.  Phila.,  1858, 
p.  253  (type  obesus) . 

The  head  and  body  are  much  depressed,  and  but  little 
shorter  than  the  heavy  conical  tail.  All  of  the  head- 
plates  are  small.  The  labials  are  juxtaposed.  The  ear- 
opening  is  large,  with  a  very  strong  anterior  denticula- 
tion.  The  dorsal  scales  are  small  and  nearly  uniform. 
Long  series  of  femoral  pores  and  a  strong  transverse 
gular  fold  are  present.  The  lateral  neck  folds  are 
spinose.     The  superciliaries  are  juxtaposed. 

13. — Sauromalus   ater    Dumeril.      Alderman    Lizard. 
Chuck-walla. 

SauromcUus  cUer^  Dumeril,  Arch.  Mus.  d'Hist.  Nat.,  VIII,  1856,  p. 

536,  pi.  XXIII,  figs.  3,  3a  (no  locaUty). 
Euphryne  ohesua^  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,   1858,  p.  253 

(type  locality  Fort  Yuma,  Cal.);   Baird,  U.  S.  Mex.  Bound. 

Surv.,  Kept.  1859,  pi.  XXVII. 

Description, — Head  and  body  very  large,  much  de- 
pressed, the  latter  very  broad.  Head  almost  triangular, 
with  narrow  rounded  snout,  and  covered  with  small 
plates  largest  on  snout  and  temporal  regions.  Nostrils 
opening  upward,  outward,  and  slightly  backward,  in 
round  plates  a  little  nearer  to  end  of  snout  than  to 
orbits.  Superciliaries,  like  supraoculars,  small  and 
juxtaposed.        Suboculars      all     short,     but     strongly 
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keeled.  Rostral  plate  very  small.  Labial  plates 
small  and  of  about  equal  size.  Symphyseal  plate  long 
but  very  narrow.  Several  series  of  slightly  enlarged 
sublabials  passing  gradually  into  the  finely  granular 
gulars.  Gular  fold  covered  with  very  small  scales.  Ear- 
opening  large,  almost  vertical,  with  strong  anterior 
denticulation  of  spinose  scales.  A  strong  fold  on  each 
side  of  neck,  bearing  numerous  spinose  tubercles.  Scales 
on  back  and  sides  small,  largest  medially  and  on  strong 
lateral  fold,  smooth  and  juxtaposed  except  laterally,  be- 
coming there  keeled  and  slightly  imbricate.  Ventral 
scales  smooth,  smaller  than  dorsals.  Tail  little  longer 
than  head  and  body,  conical,  very  stout,  and  covered 
with  whorls  of  small,  weakly  keeled,  feebly  spinose 
scales.  Femoral  pores  very  large,  varying  in  number 
from  fifteen  to  eighteen. 

The  head,  neck,  and  limbs  are  dull  brownish  black 
with  a  few  scattered  scales  of  grayish  yellow.  The  back 
is  dark  brown  or  dull  straw-color  speckled  with  red, 
straw-color,  or  dark  brown,  and  sometimes  crossed  by 
several  broad  bands  of  dark  brown  or  black.  The  tail 
is  dull  straw-color  with  or  without  wide  rings  of  black 
or  dark  brown.  The  ventral  surfaces  are  black  or  dark 
brown  more  or  less  relieved  with  dull  yellow. 

A  living  specimen  was  colored  as  follows:  The  head 
and  neck  are  uniform  black,  as  are  also  the  upper  surfaces 
of  the  arms  and  legs.  The  hands  and  feet  are  speckled 
with  dull  yellowish  white.  The  central  portion  of  the 
back  is  chiefly  brick-red  dotted  with  black  and  yellowish 
white.  Its  lateral  portions  are  chiefly  black,  but  are 
dotted  with  deep  vermilion  and  yellowish  white.  The 
sides  are  similar  to  the  central  portion  of  the  back,  but 
with  less  white  and  with  red  of  a  darker  shade.  The 
chest  is  black  with  a  continuation  of  the  red  of  each 
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side  crossing  it  and  meeting  its  fellow  on  the  median 
line  just  behind  the  insertion  of  the  fore  limbs.  The 
belly  is  black,  dotted  and  spotted  with  red.  The  lower 
surfaces  of  the  limbs  are  black  spotted  with  yellowish 
white  and  sparsely  speckled  with  red.  The  tail  is  either 
all  white  or  white  crossed  by  wide  bands  of  black.* 

Length  to  anus '. 180  210 

Length  of  tail 198  215 

Snout  to  orbit 14  19 

Snout  to  ear 36  45 

Width  of  head 35  44 

Fore  limb 76  87 

Hind  limb 102  121 

Base  of  fifth  to  end  of  fourth  toe 32  38 

Distribution, — The  Chuck- walla  or  Alderman  Lizard 
inhabits  suitable  situations  throughout  the  Colorado  and 
Mojave  Deserts.  It  has  been  taken  at  Fort  Yuma  and 
on  the  eastern  slope  of  the  Julian  Mountains  in  San 
Diego  County,  and  thence  occurs  north  to  the  desert 
ranges  in  the  vicinity  of  Panamint  and  Death  Valleys, 
California.  It  ranges  east  across  southern  Nevada 
(Pahrump  Valley)  to  southwestern  Utah. 

Habits, — This  lizard,  the  largest  native  to  California, 
shares  with  several  others  the  curious  habit  of  defend- 
ing itself  with  its  tail.  As  this  organ  is  very  large  and 
muscular,  the  animal  can  strike  very  quick  and  well- 
aimed  blows,  and  does  so  with  great  vigor  when  teased. 
''  It  was  generally  found  on  lava  or  other  dark  rocks 
with  which  its  coloration  harmonized.  It  is  a  vegetarian, 
feeding  entirely,  so  far  as  our  observations  go,  on  the 

4There  is  much  Ttriation  in  the  coloration  of  this  lizard,  especially  as  regards  the  black 
bands  of  the  tall.  These  may  be  present  or  absent  In  the  same  individual  at  different 
timet,  and  the  change  seems  to  be,  at  least  to  some  extent,  directly  under  the  control  of 
the  animal.  When  the  specimen  whose  colors  are  described  above  was  put  in  a  Jar  with 
chloroform,  the  black  bands  of  the  tail  disappeared  and  reappeared  several  times  before 
the  lizard's  death.  Dr.  Stejneger  has  observed  the  same  color  changes  and  thought  them 
dependent  upon  the  intensity  of  the  light  to  which  the  animal  is  exposed. 
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bads  and  flowers  of  plants,  with  the  addition  sometimes 
of  a  few  leaves.  It  is  much  prized  by  the  Panamint 
Indians  as  an  article  of  food.  A  number  were  eaten  by 
members  of  our  expedition,  and  their  flesh  was  reported 
to  be  tender  and  palatable."* 

Genus  ii.     UTA. 

Uta,  Baikd  k  GiBABD,  Proo.  Ac.  Nat.  Soi.,  Phila.,  YI,  1852,  p.  69 
(type  stansburiana).  Uro-saurus,  Hallow.,  Proo.  Ac.  Nat. 
ScL  Phila.,  YII,  1854,  p.  92  (type  graciosus).  PhymcUolepis, 
DuMKBiL,  Arch.  Mns.  d'Hist.  Nat.,  YIII,  1856,  p.  548  (type 
bicarinatus). 

The  head  and  body  are  moderately  depressed  and 
much  shorter  than  the  tail.  The  head-plates  are  large, 
the  largest  (interparietal)  being  larger  than  the  ear- 
opening.  The  dorsal  scales  are  small  and  may  be  either 
uniform  or  heterogeneous.  The  labials  are  not  imbri- 
cate. The  ear-opening  is  large,  with  a  strong  anterior 
denticulation.  One  or  more  transverse  gular  folds  and 
long  series  of  femoral  pores  are  present.  The  supercil- 
iaries  are  imbricate. 

SYNOPSIS  OF  SPECIES. 

m. — Donal  scales  or  grannies  nearly  eqnal,  becoming  gradnally  smaller 
UteraUy;  an  intense  black  band  across  shoulders   or  a  blue  patch 
behind  axilla, 
b. — ^Dorsals  juxtaposed,  smooth;  a  narrow  black  band  from  shoulder  to 

shoulder,  above U.  meamsi. — p.  64. 

b*. — ^Dorsals  imbricate,  keeled;  no  black  band  from  shoulder  to  shoulder; 

a  round  blue  patch  behind  axilla U.  stansburiana. — p.  66. 

a'. — Six  or  eight  medial  longitudinal  series  of  dorsals  largest,   imbricate, 
keeled,  becoming  suddenly  smaller  laterally;  no  intense  black  band 
across  shoulders  or  blue  patch  behind  axilla. 
c. — Slender,  tail  more  than  twice  head  and  body;  enlarged  dorsals  sub- 
equal U.  g^aciosa.—p.  69. 

c*. — Stouter,  tail  less  than  twice  head  and  body;  largest  dorsals  in  four 
series,  two  on  each  side  of  the  smaller  median  ones. 

U.  Bymxnetrica. — p.  70. 

•M^rrlAin.  H.  A.  Faunft.  No.  7, 1893.  p.  174. 
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14. — Uta  meamsi  Stejneger.     Mearns's  Lizard. 

Uta  meamsi,  Stkjn.,  Proo.  U.  8.  Nat.  Mae.,  XVII,  1894,  p.  689 
(type  locality  Summit  of  Coast  Range,  United  States  and 
Mexican  Boundcuy  line,  California). 

Description, — Head  considerably  depressed,  snout  very 
low.  Canthus  rostralis  well  marked,  large  nostrils 
opening  almost  upward  in  rounded  plates  much  nearer 
to  end  of  snout  than  to  orbit.  Plates  on  head  large, 
smooth,  and  but  slightly  convex;  interparietal  largest. 
Frontal  plate  usually  divided  transversely.  Two  or 
three  posterior  series  of  supraoculars  enlarged,  sepa- 
rated from  frontals  by  one  or  two  series  of  granules. 
Superciliaries  long  and  imbricate.  A  long,  narrow, 
strongly  keeled  subocular,  followed  and  preceded  by 
similar  but  smaller  plates.  Rostral  very  wide  and  low, 
as  also  the  five  or  six  supralabials.  Symphyseal  plate 
large  and  followed  by  several  large  chin-shields.  First 
infralabials  much  larger  than  others.  Sublabials  long 
and  narrow.  Skin  on  gular  region  covered  with  small, 
smooth,  rounded  granules,  slightly  largest  centrally  and 
near  edge  of  strong  gular  fold.  A  dermal  fold  on  each 
side  between  limbs.  Back  and  sides  covered  with 
smooth,  convex,  rounded  granules,  largest  medially, 
smallest  laterally,  and  changing  gradually  to  small, 
smooth,  imbricate  scales  on  belly.  Tail  and  anterior 
and  upper  surfaces  of  limbs  bearing  larger  imbricate 
scales,  each  provided  with  strong  keel  ending  in  project- 
ing spine.  Nineteen  to  twenty-five  pores  forming  a 
series  along  each  thigh.  Males  with  enlarged  postanal 
plates. 

The  color  above  is  bluish  gray  or  olive,  strongly 
tinged  with  brown  on  the  head  and  tail  and  crossed  by 
irregularly  undulate  bands  of  dark  gray  or  slate.  A 
narrow  straight   band   of    intense   black  crosses    from 
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shoalder  to  shoulder  over  the  back.  The  spaces  be- 
tween these  bands  are  variously  spotted,  marbled,  and 
reticulated   with  lighter.      The   limbs   are   irregularly 


cross-banded  with  dusky.  The  basal  two-thirds  of  the 
tail  is  pale  brownish  olive  with  wide  blackish  cross- 
bars; its  terminal  third  is  uniform  blackish.  The 
lower  surfaces  are  greenish  white,  suffused  with  bluish 
on  the  flanks,  and  reticulated  with  bluish  gray  or  slate 
on  the  chin  and  throat. 

Length  to  mnos 75        79        82 

Length  of  tmil 140       150 

Snout  to  orbit 7 

Snont  to  enr 20 

Width  of  head 16 

Fore  limb 37        38 

Hind  limb 31         63 

Batie  of  fifth  to  end  of  fourth  toe 22 

Distribution, — This  lizard  has  been  found  only  on  the 
ea;$tern  slope  of  the  Coast  Range  of  San  Diego  County 
California,  near  the  Mexican  boundary  line.     Here  it  is 
said  to  be  '*  extremely  plentiful  '*  among  rocks  from  the 
base  to  the  summit  of  the  range. 
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15. — ^nta    stansburiana    Baird    &     Girard.       Brown- 

SHOUIiDERBD   LiZARD. 

(Ita  stansburiana,  B.  &  G.,  Proo.  Aoad.  Nat.  Sd.  Phila.,  YI,  1852, 
p.  69  (type  locality  Valley  of  Great  Salt  Iiake,  TTtali),  and 
Stansbory's  Exped.  Gt.  Salt  Lake,  1853,  p.  345.  pi.  Y,  figs.  4-6. 

Uta  eleganB,  Yakrow,  Proc.  U.  S.  Nat.  Mus.,  1882,  p.  442  (type 
locality  La  Paz,  L.  C,  Mez.). 

Description. — Body  and  head  considerably  depressed. 
Snout  low,  rounded  and  rather  short,  with  well 
deYeloped  canthus.  Nostrils  large,  opening  upward 
and  outward,  nearer  to  end  of  snout  than  to  orbit. 
Plates  on  head  large,  smooth,  and  usually  more  or  less 
conYex,  interparietal  largest.  Frontal  plate  usually 
divided  transversely.  Three  to  five  supraoculars  en- 
larged and  separated  from  frontals  by  one  row  of  gran- 
ules. Superciliaries  long,  somewhat  projecting  laterally, 
and  strongly  imbricate.  Central  subocular  very  long, 
narrow,  and  strongly  keeled.  Rostral  and  supralabials 
very  long  and  low.  Other  plates  of  upper  surface  of 
head  very  irregular  in  size  and  position.  Symphyseal 
plate  rather  small,  followed  by  three  or  four  pair  of 
larger  smooth  plates  separated  from  small  infralabials 
by  from  one  to  three  series  of  moderately  enlarged  sub- 
labials.  Gular  region  covered  with  small,  smooth,  hex- 
agonal scales,  which  change  gradually  into  granules  on 
sides  of  neck,  and  into  larger  scales  on  strong  trans- 
verse gular  fold,  where  they  are  about  the  size  of  those 
on  belly.  Edge  of  gular  fold  with  a  series  of  larger 
projecting  scales.  Ear-opening  with  a  strong  denticu- 
lation  of  three  or  four  pointed  scales.  Several  longi- 
tudinal dermal  folds  usually  present  on  sides  of  body 
and  neck.  Back  covered  with 
keeled  scales  of  nearly  uni- 
form  size,  becoming  gradually 
granular   on   neck   and  sides.     Largest  scales  on  tail. 
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strongly  keeled,  sharply  pointed,  and  larger  above  than 
below.  Posterior  surfaces  of  thighs  and  arms  covered 
with  small  granular  scales  similar  to  those  of  sides  of 
body.  Other  surfaces  of  limbs  provided  with  large 
scales,  keeled  except  on  ventral  surfaces  of  thighs,  legs, 
and  arms.  Femoral  pores  varying  in  number  from 
twelve  to  seventeen.  About  twenty-three  to  twenty- 
eight  dorsal  scales  equaling  the  shielded  part  of  head. 

This  lizard  displays  a  very  great  amount  of  variation 
in  both  the  pattern  and  intensity  of  its  coloring.  The 
back  and  sides  are  variously  striped,  spotted,  or  marbled 
with  dark  brown,  blue,  green,  gray,  or  yellow;  the 
former  often  with  a  double  series  of  large  brown  spots, 
light-edged  behind,  which  usually  are  much  more  dis- 
tinct in  females  and  young  than  in  adult  males.  The 
tail  is  similarly  marked,  but  is  often  ringed  with  brown. 
Below,  the  general  color  is  yellowish  white,  usually 
more  or  less  tinged  with  greenish  or  bluish  on  the  sides 
of  the  belly.  The  throat  in  adults  is  blue,  dotted  or 
narrowly  banded  on  the  chin  and  sides  with  white,  yel- 
low, or  orange.  There  is  a  round  indigo  spot  behind 
the  axilla  and  usually  a  brown  patch  in  front  of  the 
shoulder. 

Length  to  anus 30  37  46  48  49  53 

Length  of  tail 57  72  91  98  95 

gnoat  to  orbit 3  3  3  4  4  4 

gnoattoear 8  10  11  11  12  13 

Width  of  head 6  8  9  9  10  11 

Foielimb 13  18  18  20  21  21 

Hind  limb 22  30  32  36  40  38 

of  fifth  to  end  of  fourth  toe 9  13  13  15  16  15 


Disiribuiion. — The  Brown-shouldered  Uta  is  more 
generally  distributed  in  southern  California  than  any 
other  lizard.  It  ranges  over  almost  all  of  the  desert 
and  southern  coast  regions,  besides  the  southern  portion 
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of  the  San  Joaquin  Valley  and  the  lower  levels  of  both 
slopes  of  the  Sierra  Nevada.  It  has  been  secured 
in  San  Diego  (at  Fort  Yuma,  Campo,  San  Diego, 
Witch  Creek,  Julian  Mountains),  Riverside  (Indio, 
Cabazon,  Banning,  Riverside,  San  Jacinto,  Hemet  Val- 
ley), San  Bernardino  (Colton,  Hesperia,  Victor,  Bar- 
stow,  Needles,  Leach  Point  Spring,  Borax  Flat),  Los 
Angeles  (San  Pedro,  Pasadena,  Antelope  Valley),  Ven- 
tura (San  Buenaventura),  Santa  Barbara  (Santa  Bar- 
bara), Kern  (Mojave,  Fort  Tejon,  Walker  Pass,  Kern 
River,  Bakersfield,  Caliente),  Inyo  (Lone  Pine,  Keeler, 
Coso,  Panamint  Mountains,  Death  Valley,  Resting 
Spring,  Round  Valley),  Fresno  (Fresno,  Pleasant  Val- 
ley 10  miles  west  of  Huron),  Merced  (five  miles  north 
of  Los  Bancs),  San  Joaquin  (five  miles  south  of  La- 
throp),  and  San  Benito  (Bear  Valley)  Counties.  It  has 
also  been  found  on  Santa  Cruz  and  San  Clemente 
Islands. 

It  crosses  Nevada  (Dome  Canon,  Virginia  City,  Pah- 
rump  Valley,  Vegas  Valley,  Pahranagat  Valley,  Ash 
Meadows,  Charleston  Mts.,  Virgin  River)  to  Utah  (St. 
George,  Valley  Great  Salt  Lake),  Oregon  (Warner's  Val- 
ley, Summer  Lake),  and  Idaho  (Snake  River). 

Habits, — The  Brown-shouldered  Lizard  is  a  ground- 
loving  species  usually  found  iu  open  fields  or  deserts  or 
among  rocks.  Upon  the  approach  of  an  enemy  it 
quickly  retires  to  some  hole  or  crevice  and  shyly  peeps 
out  from  time  to  time  to  see  if  the  intruder  has  de- 
parted. At  the  old  mission  of  Santa  Barbara  these 
graceful  little  lizards  are  especially  tame  and  abundant, 
and  live  among  the  stones  of  the  walls  and  fountains, 
darting  in  and  out  of  the  crevices  which  once  were  filled 
with  mortar,  sunning  themselves  on  the  sheltered  sur- 
faces, or  chasing  one  another  with  all  the  abandon  and 
apparent  delight  of  children  playing  tag. 
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16. — ^Uta  gradosa  (Hallowell).     Long-tailed  Uta. 

Croaaunts  grcteioaua  Hallow.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854, 
p.  92  (type  locality  **  Lower  [=Soutliem]  Califorzua) ;"  id,. 
Kept.  U.  8.  Pac.  R.R.  Surv.,  VoL  X,  pt.  IV,  1869,  p.  4,  pi.  VII, 
figs,  la-le. 

Description. — Body  and  tail  very  slender,  former  as 
well  as  head  slightly  depressed.  Snout  rounded  but 
rather  narrow,  with  nostrils  opening  in  small  round 
plates,  much  nearer  to  end  of  snout  than  to  orbit. 
Plates  on  head  moderately  large,  smooth  and  almost  flat; 
interparietal  largest.  Frontal  plate  usually  divided 
transversely.  Inner  series  of  enlarged  supraoculars 
separated  from  frontal,  frontoparietal,  and  parietal 
plates  by  one  or  two  rows  of  granules.  Superciliaries 
long,  slightly  projecting  laterally,  strongly  imbricate. 
Central  subocular  very  long,  narrow  and  strongly  keeled. 
Rostral  and  six  or  seven  supralabials  long  and  low. 
Symphyseal  plate  moderately  large  and  followed  by  a 
series  of  plates  separated  from  infralabials,  except  first 
pair,  by  one  or  two  series  of  sublabial  plates.  Gular 
region  covered  with  small,  smooth,  subhexagonal  gran- 
ules, which  increase  in  size  on,  and  are  largest  at  edge 
of,  strong,  transverse  gular  fold.  Ear-opening  large, 
with  denticulation  of  two  or  three  scales,  one  being 
much  larger  than  the  others.  Sides  of  neck  and  body 
more  or  less  folded.  About 
five  to  eight  rows  of  imbri- 
cate, keeled,  equal-sized 
scales  forming  a  band  down 
middle  of  back  and  changing  very  abruptly  to  granules 
on  its  sides.  Some  scales  on  upper  lateral  fold  enlarged. 
Largest  scales  on  the  tail,  larger  above  than  below,  and 
strongly  keeled  but  not  pointed.  Posterior  surfaces  of 
thighs  and  arms  covered  with  small  granules  similar  to 
those  on  sides  of  body.     Superior  and  anterior  surfaces 
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of  limbs  provided  with  keeled  scales.  Femoral  pores 
ab6ut  ten  to  twelve  in  number  on  each  thigh.  Tail 
more  than  twice  as  long  as  head  and  body. 

The  general  color  above  is  grayish,  becoming  darker 
on  the  sides  and  slightly  tinged  with  yellow  on  the  snout. 
On  the  back  are  rather  indistinct,  wide,  blackish  cross- 
bars, which  are  often  interrupted  on  the  vertebral  line 
and  sometimes  alternate.  The  tail  is  grayish  with  faint 
narrow  rings  of  brown  or  slate.  The  limbs  are  cross- 
barred  with  dusky  above.  The  lower  surfaces  are 
silvery  white  more  or  less  flecked  with  black  or  slate. 
Males  have  a  yellow  patch  on  the  throat  and  along  blue 
area  on  each  side  of  the  belly. 

Length  to  anus 33 

Length  of  tail 76 

Snout  to  orbit 3 

Snout  to  ear 8 

Width  of  head 6 

Fore  limb 12 

Hind  limb    22 

Base  of  fifth  to  end  of  fourth  toe 9 

Distribution, — This  lizard  has  been  found  only  along 
the  Colorado  River.  At  Fort  Yuma  and  The  Needles, 
California,  it  is  very  rare  and  lives  on  or  near  the 
willows  and  mesquites,  never  on  the  open  desert.  In 
Nevada,  it  has  been  taken  at  Bunkerville,  and  at  Call- 
ville,  Lincoln  County. 

17. — Uta  symmetrica  Baird.     Tree  Uta. 

I7ta  symmetrica,  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  253 

(type  locality  Fort  Yuma,  Cal.). 
?  Uta  schottii,  Baird,  1.  c,  p.  253  (type  locality  Sta.  Madelina, 

Cal.). 

Description, — Head  and  body  considerably  depressed. 
Snout  rounded  but  rather  narrow,  with  well  developed 
canthi  above  which  the  nostrils  open  much  nearer  to 
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end  of  snout  than  to  orbits.  Plates  on  head  moderately 
large,  smooth,  and  almost  flat;  interparietal  largest. 
Frontal  plate  usually  divided  transversely.  Inner  series 
of  enlarged  supraoculars  separated  from  frontal,  fronto- 
parietal, and  parietal  plates  by  one  or  two  rows  of  gran- 
ules. Superciliaries  long,  very  slightly  projecting 
laterally,  and  strongly  imbricate.  Middle  subocular 
very  long,  narrow,  and  strongly  keeled.  Rostral  very 
wide  and  not  very  low.  Four  to  seven  long,  low  supra- 
labials.  Symphyseal  plate  moderately  large  and  followed 
by  series  of  large  plates  in  contact  with  first  pair  of 
lower  labials  but  separated  from  the  others  by  one  or 
two  rows  of  subiabials.  Chin  and  gular  region  covered 
with  smooth  subhexagonal  granules,  largest  centrally 
and  becoming  imbricate  on  the  strong  transverse  fold. 
Edge  of  fold  with  a  series  of  projecting  scales.  Ear- 
opening  large,  with  an  anterior  denticulation  of  from 
two  to  five  pointed  scales  of  much  variation  in  size  and 
shape.  Two  rows  of  medium- 
sized  scales  along  middle  of  back, 
bordered  on  each  side  by  two  rows 
of  much  larger  scales.  Other  dor- 
sal  scales  very  small,    except   a 

row  of  widely  separated  enlarged  scales  on  upper  of  two 
lateral  dermal  folds.  Tail  bearing  whorls  of  strongly 
keeled  and  sharply  pointed  scales  much  broader 
above  than  below.  Posterior  surface  of  thighs 
and  arms  covered  with  small  granules  similar  to  those 
on  sides  of  body.  Superior  and  anterior  surfaces  of 
limbs  provided  with  large  keeled  scales.  Ventral  scales 
smooth  and  about  size  of  those  on  edge  of  gular  fold. 
Femoral  pores  varying  from  ten  to  fourteen  in  number 
on  each  thigh.  Thirteen  to  seventeen  of  largest  dorsal 
scales  equaling  length  of  shielded  part  of  head.     Tail 
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less  than  twice  as  long  as  head  and  body.     Males  with 
enlarged  postanal  plates. 

The  general  color  above  is  grayish  or  yellowish  brown, 
paler  and  somewhat  ochraceous  on  the  head  and  the 
base  of  the  tail,  darkest  along  the  upper  lateral  fold,  and 
crossed  by  from  six  to  eight  light-edged  bars  of  black  or 
brown.  These  cross-bars  are  often  very  indistinct, 
usually  interrupted  on  the  middle  of  the  back,  and 
sometimes  alternating  with  those  on  the  opposite  side. 
The  light  edgings  of  the  dorsal  bars  may  be  either  blue 
or  yellow.  The  sides  are  often  dotted  with  one  or  both 
of  these  colors.  Narrow  dark  lines  cross  the  top  of  the 
head,  the  most  distinct  being  on  the  supraocular  and 
frontal  regions.  In  young  specimens  the  dark  coloring 
of  the  upper  lateral  fold  is  continued  forward  as  a  line, 
passing  just  above  the  ear-opening,  crossing  the  orbit, 
and  ending  at  the  nostril.  The  tail  is  indistinctly 
ringed  with  dusky  and  often  tinged  with  ochraceous. 
The  lower  surfaces  are  white,  more  or  less  dotted  or 
suffused  with  dark  brown  or  black.  Males  usually  have 
a  blue  patch  on  each  side  of  the  belly  and  an  area  of 
lemon  yellow,  which  sometimes  acquires  a  tinge  of  blue, 
on  the  center  of  the  throat. 

Length  to  anus 30  36  49  54  55  59 

Length  of  tail 49  58  85  95  102 

Gnlar  fold  to  anus 18  23  32  35  37  37 

Snout  to  ear 8  9  11  12  12  13 

Width  of  head 6  7  9  9  10  10 

Pore  limb 14  16  22  23  26  27 

Hind  limb 18  24  31  36  37  38 

Base  of  fifth  to  end  of  fourth  toe 7  10  14  14  14  16 

Distribution, — The  Tree  Uta  has  been  found  in  Cali- 
fornia only  on  the  banks  of  the  Colorado  River  near 
Fort  Yuma,  San  Diego  County.  Its  range  seems  not  to 
extend  much  farther  north,  for  a  careful  search  failed  to 
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reveal  its  presence  at  The  Needles  in  San  Bernardino 

County. 

Habits. — At  Yuma  this  lizard  is  verv  abundant,  but  is 

rarely  seen  on  the  ground,  preferring  to  climb  over  the 

rough  bark  of  the  willows  or  to  hide  between  the  planks 

of  the  railroad  bridges.      It  feeds  chiefly  upon   small 

insects. 

Genus  12.     SCELOPORUS. 

SeeloporuB,  Wibom.,  Isis,  1828,  p.  369.    **  Tropidolepis,  Guv.,  R.  A. 
(2),  II.  p.  38." 

The  head  and  body  are  slightly  depressed  and  shorter 
than  the  tail.  The  head-plates  are  of  moderate  size, 
excepting  the  interparietal,  which  is  very  large.  The 
dorsal  scales  are  large,  nearly  equal  sized,  mucronate, 
and  strongly  imbricate.  The  ear-opening  is  large,  with 
a  well  developed  anterior  denticulation.  The  labials 
are  juxtaposed.  There  is  no  complete  transverse  gular 
fold,  but  a  pouch  is  present  on  each  side  of  the  neck. 
Femoral  pores  are  numerous.  The  superciliaries  are 
imbricate. 

SYNOPSIS  OF  SPECIES. 

A. — Parietal  and  Irontoparietal  plates  separated  from  enlarged  snpraocalars 

by  a  series  of  small  scales  or  granules;  scales  on  back  of  thigh  smaller 

than  those  in  front  of  anns. 

b. — Dorsal  scales  very  small,  forty-five  to  sixty-six  on  the  middle  of  the 

back  between  interparietal  plate  and  base  of  tail;  scales  on  back  of 

thigh  smooth S.  graciosuB. — p.  74. 

b*. — Dorsal  scales  larger,  thirty-five  to  forty-six  on  a  line  between  inter- 
parietal and  base  of  tail;  scales  on  back  of  thigh  keeled.* 
c. —Males   with  a  bine  patch  on   each  side  of  the  throatt;  usually 
smaller S.  occidentalis. — p.  77. 

*  8onieUiD«»  smooth  in  yoang. 

f  I  have  ezsmined  nukuy  hundreds  of  specimens  of  S.  oecidentaUs  and  S.  Inseriattu  and 
bare  not  foand  a  male  of  the  latter  with  two  blue  throat-patches.  Highly  colored  malee 
of  8.  ocddmUaliM  are  sometimes  found  in  which  the  two  blue  patches  have  extended  to, 
sad  even  merged  on,  the  median  line,  but  by  securing  very  young,  or  lees  brilliantly 
eolorad,  males  there  should  be  no  ditBculty  in  determining  which  species  occurs  in  a 
giTen  locality,  for  such  males  never  have  a  single  median  blue  pstch  if  they  belong  with 
8.  mceUUmtaliMt  and  never  have  two  lateral  patches  if  referable  to  S.  biteriaimt.  Females  of 
t^  latter  upecles  have  either  one  or  two  blue  patches,  while  those  of  the  more  northern 
form  usually  have  two  or  none. 
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e*. — Males  with  one  blue  patch  on  center  of  throat;  usually  larger. 

8.  biseriatuB.— p.  SO. 
a^. — Parietal  and  frontoparietal  plates  in  contact  with  enlarged  supraocu- 
lars; scales  on  back  of  thigh  not  smaller  than  those  in  front  of  anus, 
d. — ^A  stroftgly  contrasted  black  blotch  or  collar  in  front  of  shoulder; 
dorsal  scales  distinctly  keeled,  with  long  points. 

S.  mag^ister. — p.  S4. 
d*. — No  distinct  black  blotch  or  collar  in  front  of  shoulder;  dorsal 
scales  less  distinctly  keeled,  or  smooth,  with  short  points. 

8.  orcutti. — p.  86. 

i8. — Sceloporus  graciosus  Baird  &  Girard.     Mountain 
Lizard. 

Sceloporus  gracioauSt  6.  &  Q.,  Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  1852, 

p.  69  (type  locality  Valley  of  Oreat  Salt  Lake,  Utah);  and 

Stansbnry's  Rept.  Ezped.  Gt.  Salt  Lake,  1853,  p.  346,   pi.  V, 

figs.  1-3. 
Sceloporus  grcicUis,  Baird  &  Qirabd,  Proc.  Acad.  Nat.  Sci.  Phila., 

VI,  1852,  p.  175  (type  locality  Oregon);  and  Qira&d,    U.  S. 

Ezplor.  Exped.,  Herp.,  p.  386,  pi.  20,  figs.  1-9. 
Sceloporus  vandenburgianuSj  Cope,  Am.  Nat.,  XXX,  358,  Oct.  1896, 

p.  834  (type  locality  Sumxnit  of  Coast  Bange,  San  Diego 

Co.,  Oal.). 

Description. — Head  and  body  somewhat  flattened. 
Nostrils  opening  much  nearer  to  end  of  snout  than  to 
orbits.  Upper  head-shields  smooth,  moderately  large, 
and  slightly  convex;  interparietal  largest.  Frontal 
usually  divided  transversely.  Parietal,  frontoparietal, 
and  frontal  plates  separated  from  enlarged  supraoculars 
by  a  series  of  small  plates  or  granules.  Superciliaries 
long,  wide,  and  strongly  imbricate.  Middle  subocular 
very  long,  narrow,  and  strongly  keeled.  Rostral  plate 
very  wide  and  rather  high.  Labials  long,  low,  and 
almost  rectangular.  Below  lower  labials,  some  series  of 
large  sublabial  plates.  Symphyseal  large  and  pentan- 
gular. Gulars  small,  smooth,  imbricate,  frequently 
emarginate  posteriorly,  about  size  of  ventrals.  Ear- 
opening  large,  slightly  oblique,  with  an  anterior  dentic- 
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ulation  of  from  four  to  seven  accumiuate  scales.  Dorsal 
scales  equal-sized y  keeled,  pointed,  larger  than  ventrals, 
and  arranged  in  nearly  parallel  longitudinal  rows. 
Scales  on  sides  similar  to  those  of  back,  but  directed 
obliquely  upward.  No  longitudinal  dermal  folds  and 
no  transverse  fold  on  throat.  Superior  surfaces  of 
limbs  provided  with  keeled  scales.  Posterior  surface  of 
thigh  covered  with  small,  smooth  scales.  Ventrals 
smooth,  but  usually  bicuspid.  Caudal  scales  very  much 
larger  than  dorsals,  keeled  and  strongly  pointed. 
Femoral  pores  varying  in  number  from  twelve  to  twenty 
on  each  thigh.  Eleven  to  seventeen  dorsal  scales  equal- 
ing length  of  shielded  part  of  head.  Number  of  scales 
in  a  row  from  interparietal  plate  to  a  line  connecting 
posterior  surfaces  of  thighs  varying  from  forty-five  to 
sixty-six;  average  in  seventy-five  specimens,  fifty-five 
and  one-half.     Males  with  enlarged  postanal  plates. 

The  general  color  above  is  brown,  olive,  bluish  or 
greenish  gray,  with  one  dorsal  and  two  lateral  series  of 
closely  set  brown  spots  on  each  side.  These  spots  have 
dark  posterior  and  lateral  edges,  are  usually  larger  and 
more  distinct  in  females  and  young  than  in  adult  males, 
and  are  often  more  or  less  confluent,  forming  longitudi- 
nal bands  separated  by  narrower  bands  of  the  lighter 
ground  color.  The  head  has  no  definite  cross-lines,  but 
the  upper  lateral  band  or  series  of  spots  is  continued 
along  the  temple.  The  tail  is  very  differently  marked 
in  different  specimens,  but  usually  shows  traces  of  light 
and  dark  rings.  Males  have  a  large  blue  blotch,  some- 
times bordered  internally  with  black,  on  each  side  of 
the  belly,  and  the  throat  usually  more  or  less  washed 
with  blue,  which  has  a  tendency  to  appear  in  narrow 
oblique  lines.  Females  often  lack  the  blue  of  the  throat 
and  sides  of  belly,  but  this  color  is  sometimes  present 
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and  is   not  infrequently  bordered  above  by  a  band  of 
bright  reddish  orange  along  each  side  of  the  body. 

Length  to  anus 23  44  48  50  56  63 

Length  of  tail 26  54  55  64  82  93 

Snout  to  ear 6  10  11  11  12  12 

Width  of  head 6  9  10  10  11  11 

Shielded  part  of  head 5  9  10  10  11  12 

Fore  limb 11  20  21  21  23  26 

Hind  limb 16  33  36  36  39  39 

Base  of  fifth  to  end  of  fourth  toe 7  14  14  15  15  16 

Distribution. — This  little  lizard  is  a  mountain-dwelling 
species  throughout  its  range  in  California,  which  ex- 
tends the  whole  length  of  the  State.  It  is  very  abun- 
dant in  Hemet  and  Strawberry  Valleys,  in  the  San 
Jacinto  Mountains  of  Riverside  County,  but  has  not 
been  reported  from  any  of  the  more  northern  coast 
ranges.*  On  the  western  slope  of  the  Sierra  Nevada 
the  Mountain  Lizard  has  been  found  from  Kern  River 
north  to  Mount  Shasta.  It  is  common  on  the  eastern 
slope  of  these  mountains  opposite  Mono  and  Owen's 
Lakes  and  has  been  secured  also  in  the  Panamint 
Mountains.  In  the  southern  Sierra  Nevada  its  vertical 
range  extends  from  about  5,500  to  nearly  9,000  feet  above 
the  level  of  the  sea. 

It  has  been  taken  in  Nevada  (Juniper  Mts.,  Mt.  Ma- 
gruder),  western  Utah,  southern  Idaho  (Blackfoot,  Big 
Lost  River,  Lemhi  Agency,  and  along  Snake  River  from 
Pocatello  to  Weiser),  Washington  (Puget  Sound,  Cowlitz 
County),  and  Oregon  (Dalles,  Summer  Lake,  Grant's, 
Umatilla,  etc.).  In  the  north  it  is  not  restricted  to  the 
mountains. 

Habits. — Nothing  is  known  of  the  habits  of  this  lizard 
except  that  it  is  a  ground-loving  species.     The  eggs,  laid 


*SlDce  this  was  written  1  bave  seen  a  Hpecimen  Hbot  in  Berryessa  Valley,  Napa  County. 
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in  June  and  July,  are  about  7x13  mm.,  each  inclosed  in 
a  tough,  leathery,  non-calcareous  shell. 

19. — Scelopoms    occidentalis   Baird  &   Girard.     Blub- 
BBLLiSD  Lizard. 

Sceloporus  occidentcUis^  Baird  k  Girard,  Proc.  Ac.  Nat.  Soi.  Phila., 

YI,  1852,  p.  175  (type  locality  California,  probably  Oregon); 

GntARD,  U.  8.  Explor.  Exped.,  Herp.,  p.  383,  pi.  19,  figs.  8-14. 
Sceloporu$  frontalis,  B.  &  G.,  Proc.  Acad.  Nat.  Soi.  Phila.,  VI,  1852, 

p.  175  (type  locality  Puget  Sound);  Gir.,  U.  S.  Expl.  Ex., 

Herp.,  p.  384,  pi.  19,  figs.  1-7. 
Sceloparus  hocaurtu,  Boulenobr,  Gat.  Liz.  Brit.  Mus.,  II,  1885,  p. 

229  [part]  (Monterey,   Cal.,    Mt.  Whitney,   Oal.,    Santa 

Cms). 

Description. — Head  and  body  little  depressed.  Nostril 
opening  much  nearer  to  end  of  snout  than  to  orbit. 
Upper  head-shields  smooth,  moderately  large,  and 
slightly  convex;  interparietal  much  largest.  Frontal 
usually  divided  transversely.  Parietal,  frontoparietal, 
and  frontal  plates  separated  from  enlarged  supraoculars 
by  a  series  of  small  plates  or  granules.  Superciliaries 
long  and  strongly  imbricate.  Middle  subocular  very 
long,  narrow,  and'  strongly  keeled.  Rostral  plate  of 
moderate  height,  but  great  width.  Labials  long,  low, 
and  nearly  rectangular.  Below  lower  labials  and  behind 
large  pentangular  symphyseal,  some  series  of  plates 
larger  than  gulars.  Latter  smooth,  imbricate,  and 
usually  emarginate  posteriorly.  Ear-opening  large, 
slightly  oblique,  with  an  anterior  denticulation  of 
smooth,  accuminate  scales.  Scales  on  back  equal-sized, 
keeled,  pointed,  and  arranged  in  nearly  parallel  longi- 
tudinal rows.  Scales  on  sides  similar  to  those  on  back, 
but  much  smaller  and  directed  obliquely  upward.  No  lon- 
gitudinal dermal  folds  and  no  transverse  fold  on  throat. 
V  pper  surfaces  of  limbs  provided  with  large,  keeled  scales . 
Posterior  surface  of  thigh  covered  with  small,  accuminate. 
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keeled  scales.  Ventral  scales  much  smaller  than  dorsals, 
smooth,  imbricate,  and  usually  bicuspid.  Tail  furnished 
with  irregular  whorls  of  strongly  keeled  and  pointed 
scales,  much  larger  and  rougher  above  than  below. 
Femoral  pores  varying  in  number  from  thirteen  to  twenty 
on  each  thigh.  Seven  to  twelve  dorsal  scales  equaling 
length  of  shielded  part  of  head.  Number  of  scales  in 
a  row  from  the  interparietal  plate  to  a  line  connecting 
posterior  surfaces  of  thighs  varying  from  thirty-five  to 
forty-six;  average  in  thirty  specimens,  forty-one  and 
eight-tenths.     Males  with  enlarged  postanal  plates. 

The  color  above  is  grayish,  brownish,  or  olive,  usually 
with  one  series  of  crescent-shaped  or  triangular  brown 
spots,  edged  posteriorly  with  pale  blue  or  green,  on  each 
side.  A  paler  longitudinal  band  usually  separates  the 
dorsal  and  lateral  regions.  The  sides  are  brownish  or 
buflfy,  mottled  with  darker  brown  and  dotted  with  green 
or  pale  blue.  Narrow  brown  lines  cross  the  head,  but 
are  more  or  less  interrupted.  A  brown  line  connects 
the  orbit  and  upper  corner  of  the  ear  and  is  continued 
backward  on  the  neck.  A  large  blue  patch  on  each  side 
of  the  belly  is  usually  bordered  internally  by  a  black 
band  of  varying  width.  The  throat  is  white,  more  or 
less  dotted  or  suffused  with  slate  or  black,  and  with  or 
without  a  blue  patch  on  each  side.  In  highly  colored 
males  the  black  bands  of  the  belly  meet  medially  and 
the  throat  is  intensely  black  with  large  round  blue 
patches,  which  sometimes  merge  on  the  median  line. 
The  chest  is  white  or  yellowish,  often  dotted  or  suffused 
with  black.  The  preanal  region  and  the  lower  surfaces 
of  the  limbs  are  white,  sometimes  dotted  or  tinged  with 
slaty-black.  The  posterior  surfaces  of  the  limbs  are 
yellowish,  deepest  on  the  thighs,  along  the  back  of 
which  runs  a  dark  line.     In  young,  and  some  females, 
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the  green  edging  of  the  dorsal  spots  is  replaced  by  gray 
or  buff. 

liength  to  anas 27        44  67        68  08  70 

Ii0ikgth  of  tail 31        64  94        88  104  93 

Snoattoear 7        11  16        14  15  14 

Width  of  head 6          9  13        13  13  13 

Shielded  part  of  head 7         10  14         14  14  14 

Fore  limb 12        20  30        28  30  30 

Hind  limb 17        33  47        44  48  48 

of  fifth  to  end  of  fourth  toe 7         14  20        16  20  20 


Distribution. — The  Blue-bellied  Lizard  is  a  northern 
species,  which,  coming  to  us  from  Oregon,  occupies 
the  long  coastwise  strip  of  California  lying  to  the  west 
of  the  Sacramento  and  San  Joaquin  Valleys.  Close  to 
the  coast,  its  range  extends  as  far  south  as  Ventura 
County.  In  the  north,  its  territory  stretches  eastward 
at  least  as  far  as  Mount  Shasta  and  probably  extends 
some  distance  south  in  the  Sacramento  Valley  and  on 
the  western  slope  of  the  Sierra  Nevada.  Farther  south, 
it  crosses  the  San  Joaquin  Valley  to  the  western  slope 
of  the  Sierra  Nevada.  I  have  examined  specimens  from 
Siskiyou  (Sissons,  Fort  Jones),  Mendocino  (Fairbanks), 
Lake  (Kelseyville),  Sonoma  (Healdsburg,  Santa  Rosa), 
Napa  (Calistoga,  Napa,  ^tna  Springs),  Marin  (San 
Anselmo,  Mill  Valley),  Contra  Costa  (Mount  Diablo, 
Crockett),  Alameda  (Oakland,  Calaveras  Valley,  Liver- 
more,  Altemonte),  San  Francisco,  San  Mateo  (Pesca- 
dero,  La  Honda),  Santa  Clara  (Palo  Alto,  Black  Moun- 
tain, Santa  Clara,  Los  Gates,  Alum  Rock  Canon,  Smith 
Creek,  Canada  Valley),  Santa  Cruz  (Soquel),  Monterey 
(Monterey,  Pacific  Grove,  Pleyto),  San  Benito  (Bear 
Valley,  San  Benito  Valley),  San  Luis  Obispo  (San  Mi- 
guel, San 'Luis  Obispo),  San  Joaquin  (Tracy,  San 
Joaquin  Bridge),  Merced  (near  Merced),  Tuolumne 
(Big   Oak   Flat,    Groveland  to  Crocker's,    Hodgdon's), 
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Fresno  (Los  Gatos  Canon),  Santa  Barbara  (Santa  Bar- 
bara), and  Ventura  (San  Buenaventura)  CountieSj 
California. 

It  ranges  north  across  western  Oregon  and  Washing- 
ton to  the  Straits  of  Juan  de  Fuca. 

Habits. — The  Blue-bellied  or  Western  Fence  Lizard  is 
by  far  the  most  numerous  of  its  tribe  in  western  central 
California.  It  is  usually  to  be  found  about  fences,  piles 
of  wood  or  stone,  the  great  brush-heap  homes  of  the 
wood-rat  (Neotoma),  or  roadside  banks  honeycombed 
with  abandoned  gopher  (Thomomya)  holes,  which  afford 
it  ample  opportunity  to  hide  upon  the  approach  of 
danger.  Its  coloration,  especially  the  intensity  of  the 
black  of  the  lower  surfaces  and  the  blue  of  the  throat, 
is  subject  to  much  variation  in  the  same  individual,  and 
is  more  or  less  dependent  upon  the  coloring  of  sur- 
rounding objects. 

In  winter  it  is  sometimes  found  in  the  interior  of  de- 
caying logs,  but  I  believe  that  it  more  frequently  hiber- 
nates under  ground. 

20. — Sceloporus  biseriatus  Hallo  well.      Fence  Lizard. 

Sceloporua  bi-serkUuSj  Hallow.,  Proc.  Acad.  Nat.  Sci.  Phila  ,  1854, 
p.  93  (type  locality  border  of  El  Paso  Creek  and  in  Tejon 
Valley  [California]);  and  U.  S.  Pac.  R.  R.  Stiry.,  Rept.,  X, 
pt.  IV,  1859,  p.  6,  pis.  VI,  figs.  2a-2f,  &  VIII. 

Sceloporus  longipea,  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  254 
(tyx>e  locality  Fort  Tejon,  Cal.). 

Sceloporu8  8maragdinu8,  Cope,  Wheeler's  Sury.  W.  100th  Meridian, 
V,  p.  572,  pi.  XXIV,  figs.  2,  2a  (type  localities  Beaver,  Utah; 
Nevada;  Dome  Canon,  TTtali). 

Sceloporua  bocourtii,  Boulengeb,  Cat.  Lizards  Brit.  Mus.,  II, 
1885,  p.  229  [part],  type  localities  Monterey,  Cal.,  Mt. 
Whitney,  Cal.,  Santa  Cruz). 

Description, — Head  and  body  little  depressed.  Nostril 
opening  much  nearer  to  end  of  snout  than   to  orbit. 
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Upper  head-shields  smooth,  moderately  large,  and  very 
slightly  convex;  interparietal  much  largest.  Frontal 
usually  divided  transversely.  Parietal,  frontoparietal, 
and  frontal  plates  separated  from  enlarged  supraoculars 
by  a  series  of  smooth  plates  or  granules.  Superciliaries 
long,  wide,  and  strongly  imbricate.  Middle  subocular 
very  long,  narrow,  and  strongly  keeled.  Rostral  plate  of 
moderate  height,  but  great  width.  Labials  long  and 
low.  Below  lower  labials  and  behind  large  pentangular 
symphyseal  some  series  of  plates  larger  than  gulars. 
Latter  of  moderate  size,  smooth,  imbricate,  and  usually 
emarginate  posteriorly.  Ear-opening  large,  slightly 
oblique,  with  an  anterior  denticulation  of  smooth  accu- 
minate  scales.  Back  with  equal-sized,  keeled,  pointed 
scales  arranged  in  nearly  parallel  longitudinal  rows. 
Scales  on  sides  similar  to  those  on  back  but  much  smaller 
and  directed  obliquely  upward.  No  longitudinal  folds 
and  no  transverse  fold  on  throat.  Superior  surfaces  of 
limbs  provided  with  large,  keeled  scales.  Posterior  sur- 
face of  thigh  covered  with  small,  accumiuate,  keeled 
scales.      Ventral    scales    much    smaller    than    dorsals. 
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smooth,  imbricate,  and  usually  bicuspid.  Tail  with 
irregular  whorls  of  strongly  keeled  and  pointed  scales 
much  larger  and  rougher  above  than  below.  Femoral 
pores  varying  in  number  from  thirteen  to  eighteen  on 
each  thigh.  Seven  to  eleven  dorsal  scales  equaling 
length  of  shielded  part  of  head.  Number  of  scales  in 
a  row  from  interparietal  plate  to  a,  line  connecting  pos- 
terior surfaces  of  thighs  varying  from  thirty-five  to 
forty-four;  average  in  thirty  specimens,  forty  and  two- 
tenths.     Males  with  enlarged  postanal  plates. 

The  back  is  brown,  olive,  or  grayish  buflf,  marked 
with  large  blotches  or  undulate  cross-bands  of  dark 
brown  and  more  or  less  dotted,  spotted,  or  blotched 
with  green  or  pale  blue.  The  sides  are  similarly  col- 
ored. Above,  the  head  is  brown  or  olive  with  narrow 
lines  of  dark  brown,  which  are  most  distinct  between 
the  eyes  and  on  the  temples.  The  tail  is  olive  or  brown 
with  irregular  dark  brown  rings.  All  the  lower  sur- 
faces are  grayish  or  yellowish  white,  often  suflFused  with 
slate  or  dull  black.  Along  each  side  of  the  belly  is  a 
large  patch  of  deep  bluC;  usually  bordered  internally  by 
a  black  band  of  varying  width.  Males  have  one  large 
central  throat-patch  of  deep  blue,  but  females  may  have 
two  lateral  patches.  The  posterior  surfaces  of  the  limbs 
are  yellow. 

Length  to  anus 41  45  68  72  77  7S 

Length  of  tail 64  69  108  103 

Snout  to  ear 10  11  15  15  17  17 

Width  of  head 8  9  13  13  14  14 

Shielded  part  of  head 9  11  14  14  15  15 

Fore  limb 19  23  32  31  35  35 

Hind  limb 31  35  51  51  56  55 

Base  of  fifth  to  end  of  fourth  toe 13  15  22  20  21  22 

Distribution, — The  Fence  Lizard,  or  Tree  Swift  as  it 
is  sometimes  called,  occupies  the  coast  region  south  of 
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the  range  of  Sceloporus  occidentalis  and  both  slopes  of 
the  Sierra  Nevada,  together  with  portions  of  the  San 
Joaquin  Valley  and  the  desert  ranges  farther  east. 
How  far  north  it  lives  on  the  western  slope  of  the 
Sierra  Nevada  and  where  it  meets  Scetoporus  occidentalism 
we  do  not  know.  It  doubtless  occurs  throughout  the 
whole  length  of  the  Great  Basin,  for  it  is  common  in 
Idaho.  Its  vertical  range  in  central  California  extends 
up  to  about  8,000  feet. 

I  have  examined  specimens  from  San  Diego  (San 
Diego,  Mexican  border  between  Campo  and  the  coast, 
Cuyamaca  Mts.,  Witch  Creek,  Santa  Ysabel  Valley 
3,000-4,000  feet,  Julian  Mts.),  Riverside  (Cahuilla 
Valley,  Strawberry  Valley,  Hemet  Valley  5,000  feet,  San 
Jacinto,  Temescal,  Riverside),  Los  Angeles  (Alhambra, 
Pasadena),  San  Bernardino  (Mojave  River  near  Victor, 
Warren's  Wells,  Lytle  Creek),  Kern  (Fort  Tejon,  Tejon 
Pass,  Walker  Basin,  Havilah,  Kernville,  Walker  Pass), 
Tulare  (South  Fork  Kern  River,  Tulare,  Visalia,  Three 
Rivers,  East  Fork  Kaweah  River  1,650-5,200  feet,  Shot- 
gun  Canon,  Kern  River  Lakes  7,000  feet),  Fresno 
(Fresno,  Horse  Corral  Meadows,  San  Joaquin  River 
7,500),  Mariposa  (Nevada  Falls  Yosemite  Valley,  Mari- 
posa), and  Inyo  (Coso  Mts.,  Argus  Mts.,  near  Owen's 
Lake,  Mt.  Whitney,  Independence  Creek,  White  Mts., 
Round  Valley)  Counties,  California. 

It  crosses  Nevada  (Charleston  Mts.,  Mt.  Magruder, 
Juniper  Mts.,  Grapevine  Mts.,  Pyramid  Lake)  to  Utah 
and  Idaho  (along  Snake  River),  and  probably  occurs  in 
eastern  Oregon. 

Habits, — Like  its  northern  congener — S,  occidentalis — 
and  its  larger  relative  of  the  desert — S,  magister — the 
Fence  Lizard  frequently  performs  a  curious  exercise 
while   watching  an  intruder  and  determining  whether 
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he  be  frieud  or  foe.  Clinging  to  the  rough  bark  of  a 
tree  or  the  lichen-painted  surface  of  some  old  fence,  it 
rapidly  raises  and  lowers  its  head  and  body,  often  at- 
tracting attention  to  itself  where  the  harmony  of  color- 
ing would  prevent  its  being  noticed  if  motionless.  It 
is  rarely  seen  in  open  fields,  preferring  wooded  districts 
or  areas  where  rocks  abound. 

21. — Sceloporus  magister  Hallowell.     Scaly  Lizard. 

Sceloporua  magister,*  Hallow.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854, 
p.  93  (type  locality  near  Fort  Yuma,  CaHfomia);  and  U.  8. 
Pac.  R.  R.  Sarv.  Rept.,  X,  pt.IV,  1859,  p.  5;  Stejneoeb,  N.  A. 
Fauna,  No.  7,  1893,  p.  178,  pi.  I,  figs.  2a-2c. 

Description. — Head  and  body  little  depressed.  Nasal 
opening  slightly  nearer  to  end  of  snout  than  to  orbit. 
Upper  head-plates  smooth,  often  a  little  convex,  and 
usually  slightly  imbricate;  interparietal  largest.  Frontal 
divided  transversely.  Parietal  and  (usually)  fronto- 
parietal plates  not  separated  from  large  supraoculars. 
Latter  very  broad,  as  also  the  strongly  imbricate 
superciliaries.  Middle  subocular  very  long,  narrow,  and 
strongly  keeled.  Rostral  plate  wider  than  high.  Labials 
long  but  very  low,  inferior  larger  than  superior.  Sym- 
physeal  large,  followed  by  several  plates  larger  than 
gulars  and  separated  from  lower  labials  by  from  one  to 
three  rows  of  narrow  sublabials.  Gular  region  with 
scales  smooth,  flat,  bicuspid,  and  strongly  imbricate,  as 
also  belly.  Ear-opening  large,  nearly  vertical,  and  pro- 
tected by  a  series  of  very  long  accuminate  scales.  Back 
with  equal-sized,  rather  weakly  keeled,  but  strongly 
pointed,  scales  arranged  in  nearly  parallel  longitudinal 
rows.  Scales  of  sides  pointed  obliquely  upward  and 
changing  gradually  from  carinate  dorsals  to  smaller 
smooth  ventrals.    No  longitudinal  dermal  folds.    Upper 

*Ttii8  species  was  long  confused  with  S.  darkii,  which  is  not  CallfornlAn. 
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surfaces  of  limbs  provided  with  strongly  keeled  and 
pointed  scales.  Scales  on  posterior  surface  of  thigh 
large,  accuminate,  strongly  keeled  and  pointed.  Upper 
caudal  scales  similar  to  dorsals,  but  having  longer  points. 
Femoral  pores  varying  in  number  from  eleven  to  fifteen 
on  each  thigh.  Five  to  ten  dorsal  scales  equaling 
length  of  shielded  part  of  head.  Number  of  scales  in 
a  row  from  interparietal  plate  to  a  line  connecting  pos- 
terior surfaces  of  thighs  varying  from  twenty-nine  to 
thirty-five;  average  in  thirty  specimens,  thirty-one  and 
two  tenths.     Males  with  enlarged  postanal  plates. 

The  back  is  gray,  yellow,  brown,  or  copper-color,  with- 
out distinct  markings  or  with  a  very  broad  (4-5  scales) 
band  of  dark  brown  along  its  anterior  half  in  adult 
males,  irregularly  spotted  or  blotched  with  dark  brown 
in  females  and  young.  There  is  a  strongly  contrasted 
black  bar  or  collar  in  front  of  each  shoulder.  Faint  in- 
dications of  dark  lines  may  sometimes  be  seen  on  the 
head.  The  tail  is  brown  or  olive  with  indistinct  brown 
rings  or  cross-bars.  In  highly  colored  males,  the  throat 
has  a  central  patch  of  blue,  which  gradually  fades  an- 
teriorly and  changes  to  black  posteriorly.  The  belly 
has  lateral  bands  of  deep  blue,  more  or  less  bordered  or 
replaced  with  black.  The  scales  of  the  sides  are  variously 
tinted  with  black,  blue,  green,  yellow,  orange,  red,  and 
brown.  There  usually  is  a  black  area  in  front  of  the 
thigh.  In  females  and  young,  the  throat  and  belly  are 
usually  white  or  grayish  yellow. 

Length  to  anas 35 

Length  of  tail 51 

Snout  to  ear 10 

Width  of  head 9 

Shielded  part  of  head 10 

Fore  limb 17 

Hind  limb 27 

of  fifth  to  end  of  fourth  toe 11 
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Distribution. — The  Scaly  Lizard  may  be  considered  a 
member  of  the  desert  fauna,  although  I  secured  a  speci- 
men near  the  mouth  of  the  Los  Gates  Canon,  about  six 
miles  above  Coalinga,  in  the  southwestern  part  of  Fresno 
County.  It  is  not  rare  along  the  Colorado  River,  both 
at  Fort  Yuma  in  San  Diego  County  and  at  The  Needles 
in  San  Bernardino  County.  In  the  latter  county,  it  has 
been  taken  also  near  the  Mojave  River  at  Barstow,  at 
Victor,  at  Warren's  Wells,  among  the  tree-yuccas  at 
Hesperia,  and  on  the  desert  near  the  base  of  Granite 
Mountains.  Specimens  have  been  taken  at  Mojave 
Station  and  Walker  Pass,  in  Kern  County,  and  near 
Lone  Pine  and  in  the  Panamint  and  Argus  Mountains 
in  Inyo  County,  California. 

It  crosses  southern  Nevada  to  southwestern  Utah,  the 
most  northern  locality  at  which  it  has  been  taken  being 
the  Big  Bend  of  the  Truckee  River,  Nevada. 

Habits, — This  large  lizard  is  rarely  seen  on  the  open 
desert,  preferring  the  shelter  of  yuccas,  mesquites,  cot- 
tonwoods,  and  willows,  about  which  it  climbs  with  great 
agility.  Dr.  Merriam  says  it  "is  a  mixed  feeder,  both 
insects  and  flowers  being  found  in  the  stomachs  exam- 
ined.'^ 

22 Sceloporus    orcutti     Stejneger.        Dusky    Scaly 

Lizard. 

Scfloporua  orcutti,  Stejn.,  N.  A.  Fauna,  No.  7,  1893,  p.  181  (foot- 
note) pi.  1,  figs.  4a-4c  (type  locality  Milquatay  Valley,  San 
Diego  County,  California). 

Description, — Head  and  body  much  depressed.  Nasal 
opening  a  little  nearer  to  end  of  snout  than  to  orbit. 
Upper  head-plates  smooth  and  usually  somewhat  con- 
vex, supraoculars  often  slightly  imbricate.  Frontal  di- 
vided transversely.  Parietal  and  frontoparietal  plates 
not   separated    from    large    supraoculars.     Latter   very 
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broad,  as  also  the  strongly  imbricate  superciliaries. 
Middle  subocular  very  long,  narrow,  and  strongly  keeled. 
Rostral  plate  much  broader  than  high.  Labials  long 
but  very  low,  inferior  slightly  larger  than  superior. 
Symphyseal  large  and  followed  by  several  plates  larger 
than  gulars  and  separated  from  lower  labials  by  from 
one  to  three  rows  of  narrow  sublabials.  Gular  region 
with  scales  smooth,  flat,  bi-  or  tricuspid,  and  strongly 
imbricate,  as  also  belly.  Ear-opening  large,  nearly 
vertical,  and  protected  by  a  series  of  long,  accuminate 
scales.  Scales  of  back  in  nearly  parallel  longitudinal 
rows,  equal-sized,  with  no  keels  or  very  obtuse  ones, 
and  points  which  scarcely  protrude  beyond  the  serrate 
posterior  outline.  Scales  of  sides  pointed  obliquely 
upward  and  changing  gradually  from  smoother  dorsals 
and  smaller  smooth  ventrals,  becoming  keeled  and 
strongly  pointed.  No  longitudinal  dermal  folds.  Upper 
surfaces  of  limbs  provided  with  strongly  keeled  and 
pointed  scales.  Scales  on  posterior  surface  of  thigh 
large,  accuminate,  strongly  keeled  and  pointed.  Upper 
and  lateral  caudal  scales  nearly  smooth,  but  with  very 
long  points.  Femoral  pores  varying  in  number  from 
twelve  to  sixteen  on  each  thigh.  Six  to  twelve  dorsal 
scales  equaling  length  of  shielded  part  of  head.  Num- 
ber of  scales  in  a  row  from  the  interparietal  plate  to  a 
line  connecting  posterior  surfaces  of  thighs,  thirty-one 
to  thirty-seven;  average  in  fifteen  specimens,  thirty- 
three  and  six-tenths.  Males  with  enlarged  postanal 
plates. 

In  very  young  specimens  the  back  is  crossed  by 
numerous  dark  brown  bands  separated  by  narrower  ones 
of  paler  brown.  The  narrow  bands  gradually  become 
more  or  less  greenish  or  bluish  and  some  of  the  dorsal 
scales  become  copper-color  with  blue  centers.     In  adult 


88  CALIFORNIA    ACADEMY   OF   SCIENCES. 

males  the  cross-bands  have  almost  or  entirely  disap- 
peared and  the  back  and  sides  are  finely  mottled  with 
brown,  gray,  green,  blue,  and  copper-color.  The  upper 
head-plates  are  brown  with  pale  centers.  The  tail  is 
cross-barred  with  dark  and  light  brown  or  green.  The 
throat  and  belly  of  young  specimens  are  bluish  or  yel- 
lowish white  with  oblique  dusky  bands  corresponding 
to  those  on  the  sides  of  the  head  and  body.  In  adult 
males  the  throat  and  belly  are  nearly  uniform  dull  pur- 
plish cyanine  blue,  the  edges  of  the  scales  often  being 
black  or  reddish  brown.  There  is  a  slightly  darker  area 
in  front  of  the  shoulder,  but  no  distinct  blotch  or  collar 
is  present. 

Length  to  anns 39  72  86  100  106  109 

Length  of  tail 52  102  118  115  119+122+ 

Snouttoear 10  17  17  20  20        21 

Width  of  heftd 9  15  17  20  21        21 

Shielded  part  of  head 10  15  16  18  19        19 

Fore  limb 19  34  39  45  44        48 

Hind  limb 28  52  56  66  64        67 

Base  of  fifth  to  end  of  fourth  toe  ....  11  20  22  24  23        25 

Distribution, — The  Dusky  Scaly  Lizard  has  been 
found  only  in  the  coast  ranges  of  Riverside  and  San 
Diego  Counties,  California,  and  in  the  northern  part  of 
Lower  California.  Originally  described  from  Milquatay 
Valley,  it  has  since  been  secured  between  Campo  and 
the  coast,  at  Witch  Creek,  in  Clogston's  Valley,  Cahuilla 
Valley,  Strawberry  Valley,  Hemet  Valley,  and  at  San 
Jacinto,  Riverside,  and  Temescal. 

Habits, — This  lizard  of  the  rocks  is  common  near  San 
Jacinto,  but  is  very  timid,  rarely  permitting  the  collector 
to  approach  near  enough  to  use  fine  shot  with  deadly 
effect.  In  the  cool  of  the  morning  and  late  in  the 
afternoon  it  may  be  seen  upon  the  highest  point  of  some 
rounded  boulder,  but  during  the  warmer  hours  it  avoids 
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the  direct  rays  of  the  sun  and  must  be  sought  on  the 
shady  sides  of  the  granite,  into  whose  crevices  it  quickly 
disappears  when  approached  too  closely. 

Genus  13.     PHRYNOSOMA. 

Phrynosoma,  Wikom.,  Isis,  182S,  p.  367;  Batrachosoma,  Fitzingek, 
Syst.  Bept.,  1843,  p.  79  (type  coronatum) ;  Anola,  Hallow., 
Proc.  Ac.  Nat.  Sci.  Phila.,  1852,  p.  182  (type  m'callii);  Dolh- 
Murus,  GiRABD,  U.  8.  Ezplor.  Exped.,  Herp.,  1858,  p.  407. 

The  body  is  very  broad,  greatly  depressed,  without 
dorsal  crest,  but  usually  with  a  lateral  fringe.  The  head 
is  covered  with  small  subequal  scales  and  bears  bony 
spines  on  the  occipital  and  temporal  regions.  The  tympa- 
num is  either  distinct  or  partially  or  entirely  scaled .  The 
dorsal  scales  are  very  irregular  in  size  and  shape.  Series 
of  femoral  pores  and  one  or  more  transverse  gular  folds 
are  present.  The  tail  is  short.  Males  have  enlarged 
postanal  plates. 

SYNOPSIS  OF  SPECIES. 

m. — Nottrils  opening  on  or  almost  on  the  lines  joining  the  snpraorbital 
ridges  with  the  end  of  the  snont. 
b. — Gnlar  scales  small,  nearly  eqnal-sized;  a  series  of  enlarged  scales 
below,  bnt  not  mnch  larger  than,  the  lower  labials;  occipital  spines 

Tery  short P.  douglassii. — p.  90. 

b*. — SeTcral  longitudinal  series  of  enlarged  pointed  gnlar  scales;  a  series 
of  Tery  large  spinose  plates  below  the  lower  labials;  head-spines 
large. 
c. — Head-shields  convex  and  almost  smooth. 

P.  blainTilUi.— p.  91. 
c'. — Head-shields  flat,  with  nnmerons  ridges  and  granulations. 

P.  frontale.— p.  93. 

a'. — Nostrils  opening  well  above  the  lines  joining  the  supraorbital  ridges 

with  the  end  of  the  snout;  a  series  of  very  large  shields  below  the 

lower  labials;  gular  scales  small,  equal  or  with  one  row  of  enlarged 

scales  on  each  side. 

d. — One  series  of  small  peripheral  spines;  six  to  twelve  femoral  pores; 

no  narrow  dark  median  dorsal  line P.  platyrhinos. — p.  98. 

d*. — Two  or  three  series  of  peripheral  spines;  eighteen  to  twenty  femoral 
pores;  a  narrow  dark  median  dorsal  line. 

P.  m'callii.— p.  100. 
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23. — Phrynosoma    douglassii    (Bell).     Piomy    Horned 
Toad. 

Agama  Douglassii,  Bell,  Trans.  Linn.  Soc,  XVI,  p.  105,  pi.  X(type 
locality  Columbia  River) . 

Phrynosoma  douglausii,  Girard,  Stansbary*B  Exped.  Gt.  Salt  Lake, 
1853,  p.  362,  pi.  VII,  figs.  6-10. 

Phrynosoma  douglassi  pygmcsa.  Yarrow,  Proc.  U.  8.  Nat.  Mns.,  V. 
1882,  p.  443  (localities  Ft.  Walla  Walla,  Wash.;  Des  Chutes 
River,  Greg*.;  Ft.  Steilacoom):  Yarrow,  Ball.  U.  8.  Nat. 
Mas.,  No.  24,  1882,  p.  70  (type  locality  stated  as  Des  Chates  R., 
Oreg.);  Townsend,  Proc.  U.  8.  Nat.  Mas.,  X,  1887,  p.  238. 

Description, — Nostrils  opening  on  lines  joining  super- 
ciliary ridges  with  end  of  snout.  Gular  scales  small 
and  nearly  equal-sized.  A  series  of  enlarged  sublabial 
scales  not  much  larger  than  infralabials,  separated  from 
latter  by  several  rows  of  granules.  Head-spines  very 
short;  four  or  five  temporals,  one  occipital,  and  one 
postorbital  on  each  side.  Occipital  spines  nearly  erect. 
Supralabials  small  but  prominent.  Infralabials  slightly 
larger  than  supralabials  and  continued  farther  back, 
becoming  gradually  spinose.  Other  head-scales  small, 
irregular  in  size  and  arrangement,  more  or  less  convex, 
and  roughened  with  ridges  and  granulations.  Two 
groups  of  spines  on  neck,  upper  being  larger.  Back, 
tail,  and  upper  surfaces  of  limbs  with  scattered,  large, 
more  or  less  erect,  keeled,  tubercular  scales;  between 
these,  skin  covered  with  smaller  scales  and  granules. 
Body  with  fringe  of  one  series  of  peripheral  spines. 
Chest  and  belly  and  lower  surfaces  of  hind  limbs  and  tail 
covered  with  small  smooth  scales.  Tympanum  either 
naked  or  scaled.  Long  series  of  femoral  pores  almost 
meet  medially.  Males  sometimes  with  enlarged  postanal 
plates. 

The  back  is  olivaceous,  yellow,  brown,  gray,  or  slate, 
with  two  or  four  rows  of  dark  blotches.  These  blotches 
vary  greatly  in  intensity  but  are  almost  always  edged 
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posteriorly  with  white,  gray,  or  yellow.  There  is  an  in- 
distinct large  dark  blotch  on  each  side  of  the  neck.  The 
coloring  of  the  tail  is  similar  to  that  of  the  back.  The 
ground  color  of  the  head  is  very  variable,  as  are  also  its 
darker  markings.  The  entire  lower  surface  is  white  or 
pale  yellow,  sometimes  faintly  marked  with  gray  or 
slate. 

Length  to  anns 24  46  58  60  60  61 

Length  of  tail 9  25  29  30  25  28 

Snoot  to  ear 6  12  15  15  14  15 

Width  of  head 8  14  16  17  17  18 

Length  of  occipital  spine 1  1^         1^  1|  1| 

Fore  limb 12  20  25  24  24  24 

Hind  limb 16  26  34  33  33  33 

of  fifth  to  end  of  fourth  toe.. . .  5  8  10  10  10  10 


Distribution, — Washington,  Oregon,  and  Idaho  con- 
tain the  greater  part  of  the  range  of  this  lizard.  Mr. 
Chas.  H.  Townsend  has  recorded  it  from  the  northern 
base  of  Mount  Shasta,  California,  which  is,  I  believe, 
the  only  definite  locality  at  which  the  Pigmy  Horned 
Toad  has  been  found  in  this  State,  although  it  probably 
occurs  in  many  parts  of  Siskiyou  and  Modoc  Counties. 

It  has  been  recorded  from  Fort  Steilacoom,  Fort  Walla 
Walla,  and  North  Yakima,  Washington;  from  Grant's, 
Des  Chutes  River,  Willamette  Valley,  and  between 
Warner's  and  Goose  Lakes,  Oregon;  and  from  Blackfoot, 
Big  Butte,  Big  Lost  River,  Pocatello,  vie.  Lewiston, 
Conant,  Arco,  and  American  Falls,  Idaho. 

24. — Phrynosoma     blainyillii     Gray.        Blainville's 
HoRNBD  Toad. 

Phrynosoma  BlainviUii,  Gray,   Zool.  Beechey's  Voy.,  1839,   p.  96, 
pi.  XXIX,  figs.  1  (type  locality  California).* 

Description. — Nostrils  opening  on  lines  joining  super- 
ciliary ridges  with  end  of   snout.     Head-spines  large; 

•  Xaoy  aathon  have  confused  this  sp«clea  and  P./rontate  with  F.  cmronatum  Hialn.,  of 
Lcrvcr  GalifomlA,  which  does  not  live  in  California. 
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three  to  six  temporals,  one  occipital,  and  one  postorbital 
on  each  side,  and  one  small  interoccipital.  Sometimes 
with  small  spines  above  and  between  temporals  and 
often  in  front  of  occipital  spines.  Temporal  scales  with 
ridges  running  in  the  general  direction  of  temporal 
spines.  Other  upper  head-scales  convex  and  almost  or 
quite  smooth.  Several  longitudinal  series  of  gular 
scales  enlarged  and  spinose,  but  becoming  smaller  to- 
ward median  line,  and  continued  on  gular  fold  or  folds.. 
A  series  of  five  or  six  spinose  sublabials,  often  continued 
posteriorly  by  smaller  plates.  Below  corner  of  mouth, 
a  very  broad  spine  followed  by  a  long  slender  one.  Two 
groups  of  spines  on  each  side  of  neck,  lower  usually 
larger.  Back  and  tail  with  large,  scattered,  somewhat 
elevated, keeled,  tubercular  scales,  between  which  smaller 
scales  and  granules.  Two  rows  of  peripheral  spines; 
lower  series  shorter  than  upper  and  composed  of  smaller 
spines.  Tail  edged  with  a  single  row  of  lateral  spines 
and  bearing  a  small  group  of  slender  spines  just  behind 
thigh.  Scales  on  anterior  surfaces  of  limbs  large,  pointed, 
and  strongly  keeled.  Those  on  chest,  abdomen,  and 
proximal  part  of  ventral  surface  of  tail  smooth,  but 
those  on  terminal  portion  of  tail  keeled.  Tympanum 
not  covered  with  scales.  Long  series  of  (12  to  18) 
femoral  pores  present.  Males  usually  with  enlarged 
postanal  plates. 

The  ground  color  above  is  brownish,  yellowish,  red- 
dish, or  grayish,  usually  darker  laterally.  A  large  brown 
patch  occupies  each  side  of  the  neck.  On  the  back  are 
undulate  cross-bands  or  large  irregular  spots  of  dark 
brown,  usually  edged  posteriorly  with  yellow  or  white. 
Similar  markings  are  seen  on  the  tail.  The  head  is 
usually  yellow,  but  may  be  clouded  with  slate.  Its  larger 
spines  are  often  reddish.     The  lower  surfaces  are  yellow 
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or  yellowish  white,  uniform  or  mottled  with  slate  or 
gray.  All  markings  are  usually  more  distinct  in  young 
than  in  old  specimens,  but  are  very  variable  in  both. 

Iiength  to  anns 29  74  88  88  92  98 

LangthofUil 13  40  40  43  .38  47 

Snout  to  ear 8  15  17  18  18  18 

Width  of  head* 11  26  30  30  30  32 

Ijength  of  occipital  spiue 2  6  10  11  9  9 

Fore  limb 14  34  38  .39  38  40 

Hind  limb 19  44  62  54  52  53 

of  fifth  to  end  of  foarth  toe 6  14  15  17  15  15 


Distribution, — Blainville's  Horned  Toad  is  an  inhab- 
itant of  the  coastal  slopes  of  San  Diego,  Riverside,  San 
Bernardino,  and  Los  Angeles  Counties,  California, 
where  it  has  been  taken  at  San  Diego,  Twin  Oaks,  Oak 
Grove,  Clogston's  Valley,  San  Jacinto,  Hemet  Valley, 
Banning,  Riverside,  Lytle  Creek,  Warren's  Wells, 
Ontario,  Pasadena,  and  Alhambra.  It  has  not* been 
collected  on  the  desert  proper  and  doubtless  does  not 
live  there,  although  it  is  not  rare  in  San  Gorgonio  Pass. 
Where  it  meets  F.  frontale  is  not  known. 

25. — ^Phrynosoma  frontale  Van    Denburgh.      Califor- 
nia HoRNBD   Toad. 

Phrynosoma  frontalis,  Van  D.,  Proc.  Calif.  Acad.  Sci.,  Ser.  2,  IV, 
p.  296  (type  locality  Bear  VaUey,  San  Benito  County, 
California). 

Dewription, — Nostrils  open  on  lines  joining  supercil- 
iary ridges  with  end  of  snout.  Head-spines  usually  a 
little  smaller  than  those  of  P.  blainvillii;  three  to  six 
temporals,  one  occipital,  and  one  postorbital  on  each 
side,  and  one  small  interoccipital.  Sometimes  with 
small  spines  above  and  between  temporals  and  usually 
in  front  of  occipitals.     Temporal  scales  with  ridges  run- 

•To  tips  of  temporal  ipines. 
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ning  in  the  general  direction  of  temporal  spines.  Other 
upper  head-scales  flat,  eech  with  numerous  ridges  and 
granulations  usually  darker  than  ground  color  of  head. 
Several  longitudinal  series  of  gular  scales  enlarged  and 
spinose,  but  becoming  smaller  toward  median  line,  and 
continued  back  onto  gular  fold  or  folds.  A  series  of  five 
or  six  large  spinose  sublabials,  often  continued  posteri- 
orly by  smaller  plates.  Below  corner  of  mouth,  a  very 
broad  spine  followed  by  a  long  slender  one.  Two  groups 
of  spines  on  each  side  of  neck,  lower  usually  larger. 
Back  and  tail  bearing  large,  scattered,  elevated,  keeled, 
tubercular  scales,  between  which  smaller  scales  and 
granules.  Two  rows  of  peripheral  spines;  lower  series 
shorter  than  upper  and  composed  of  much  smaller 
spines.  Tail  bordered  with  a  single  row  of  lateral  spines 
and  having  a  small  group  of  slender  ones  just  behind 
thigh.  Scales  on  anterior  surfaces  of  limbs  large, 
pointed,  and  strongly  keeled.  Those  on  chest,  belly, 
and  proximal  part  of  the  tail  smooth,  but  those  on  ter- 
minal part  of  tail  keeled.  Tympanum  not  covered 
with  scales.  Long  series  of  femoral  pores  present. 
Males  usually  with  enlarged  postanal  plates. 

The  upper  surfaces  are  variously  tinted  with  yellow, 
brown,  red,  gray,  or  slate.  A  large  brown  patch  occu- 
pies each  side  of  the  neck.  On  the  back  are  undulate 
cross-bands  or  large  blotches  of  dark  brown,  usually 
edged  posteriorly  with  white  or  yellow.  Similar  mark- 
ings may  be  seen  on  the  tail.  The  keels  of  many  of  the 
large  dorsal  tubercles  are  dark  brown.  The  head  is 
yellowish,  usually  dotted  with  brown.  Its  larger  spines 
are  sometimes  reddish.  The  lower  surfaces  are  yellow 
or  yellowish  white,  uniform  or  mottled  with  slate  or  gray. 
All  markings  are  usually  more  distinct  in  young  than 
in  old  specimens,  but  are   very  variable  in  both,    the 
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intensity  of  coloring  depending  very  greatly  upon  the 
color  of  surrounding  objects  and  changing  in  the  same 
individual  in  the  course  of  a  very  few  minutes. 

liengthtoanns 31  38  66  74  87  89 

liengthoftoil 10  16  22  34  40  36 

Snout  to  ear 6  8  11  16  16  17 

Width  of  head* 9  13  17  23  26  26 

Ijength  of  occipital  spines 2  3  6  7  6  6 

Wore  limb 13  17  24  34  33  36 

Hind  limb 17  22  32  47  46  61 

Base  of  fifth  to  end  of  fourth  toe 6  7  10  14  13  16 

Distribution. — This  lizard  occupies  a  much  larger  area 
in  California  than  does  Phrynoaoma  blainvillii.  The 
most  southern  localities  from  which  I  have  seen  speci- 
mens are  in  Kern  County  (Fort  Tejon,  Kernville, 
Bakersfield).  Thence  it  ranges  north  across  Tulare, 
Kings,  Fresno,  Merced,  and  San  Joaquin  Counties. 
Farther  west,  it  has  been  taken  in  San  Benito  (Bear 
Valley),  Monterey  (Monterey,  Pacific  Grove),  Santa 
Clara  (Cafiada  Valley,  Coyote  Creek,  Santa  Clara,  May- 
field,  Los  Gates,  Wright's,  Morgan  Hill),  and  San  Mateo 
(Searsville)  Counties.  We  do  not  know  how  much 
farther  north  this  horned  toad  lives,  but  Dr.  Boyle 
collected  one  in  El  Dorado  County.  It  does  not  occur 
east  of  the  Sierra  Nevada. 

Horned  toads  from  Santa  Barbara  and  Ventura  Coun- 
ties will  probably  be  found  to  be  intermediate  between 
this  and  the  preceding  species,  in  which  case  this  form 
must  be  known  as  Phrynoaoma  blainvillii  frontale. 

Habits. — Their  grotesqueness  of  form,  slowness  of 
movement,  and  the  ease  with  which  they  may  be  fed, 
cause  these  lizards  to  be  much  sought  as  pets.  In  con- 
finement they  are  usually  very  docile  and  become  so 
tame  that   they  will   readily  take  flies  or  other   small 

^To  tips  of  t«mporal  aplnes. 


96  CALIFORNIA    ACADEMY    OF    SCIENCES. 

insects  from  the  fingers  of  their  keeper.  Individuals 
which  have  been  recently  caught,  however,  often  show 
considerable  anger  when  handled,  puffing  themselves 
up  and  hissing  fiercely,  seizing  their  tormentor's  fingers 
with  their  impotent  jaws,  or  throwing  at  him  a  stream 
of  blood  frorn  the  corner  of  the  eye.  It  is  said  that  the 
Mexicans  call  them  sacred  toads  because  they  weep  tears 
of  blood.  The  best  account  of  this  most  curious  habit 
has  been  given  us  by  Dr.  0.  P.  Hay,*  who,  writing  of  a 
specimen  of  Phrynosoma  frontahy  says,  in  part: 

"About  the  first  of  August  it  was  shedding  its  outer 
skin  and  the  process  appeared  to  be  a  difficult  one,  since 
the  skin  was  dried  and  adhered  closely.  One  day  it  oc- 
curred to  me  that  it  might  facilitate  matters  if  I  should 
give  the  animal  a  wetting;  so,  taking  it  up,  I  carried  it 
to  a  wash-basin  of  water  near  by  and  suddenly  tossed 
the  lizard  into  the  water.  The  first  surprise  was  prob- 
ably experienced  by  the  Phrynosoma,  but  the  next  sur- 
prise was  my  own,  for  on  one  side  of  the  basin  there 
suddenly  appeared  a  number  of  spots  of  red  fluid,  which 
resembled  blood.  *  *  *  ^  microscope  was  soon  pro- 
cured and  an  examination  was  made,  which  immediately 
showed  that  the  matter  ejected  was  really  blood.  *  *  * 
There  appeared  to  be  a  considerable  quantity  of  the 
blood,  since  on  the  sides  of  the  vessel  and  on  the  wall 
near  it  I  counted  ninety  of  the  little  splotches.  *  *  * 
The  next  day  *  *  *  i  picked  up  the  lizard  and  was 
holding  it  between  my  thumb  and  middle  finger,  and 
stroking  its  horns  with  my  fore  finger.  All  at  once  a 
quantity  of  blood  was  thrown  out  against  my  fingers, 
and  a  portion  of  it  ran  down  the  animal's  neck;  and 
this  blood  came   directly  out  of  the  right  eye.     It  was 


•Proc.  U.  S.  Nat  Mus.,  XV.  1892,  p.  375. 
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shot  backward  and  appeared  to  issue  from  the  outer 
canthus.  It  was  impossible  to  determine  just  how  much 
there  was  of  the  blood,  but  it  seemed  that  there  must 
have  been  a  quarter  of  a  teaspoonful.  I  went  so  far  as 
to  taste  a  small  quantity  of  it,  but  all  I  could  detect  was 
a  slight  musky  flavor. 

**  Mr.  Denton  *  *  *  has  communicated  to  me  his 
experience  with  the  Horned  Toad  *  *  *  at  Sonora, 
Cal.  *  *  *  He  was  gently  stroking  the  animal  on 
the  back,  when  it  appeared  to  look  at  him  as  if  taking 
aim,  and  then,  all  at  once,  a  stream  of  blood  was  shot 
into  his  eye.  There  was  so  much  of  it  that  it  ran  down 
on  his  shirt  bosom.  He  thought  there  was  between  a 
tablespoonful  and  a  teaspoonful.  The  blood  was  shot 
out  with  so  much  force  that  some  pain  was  produced, 
and  there  was  pain  felt  for  some  little  time,  though  this 
ceased  as  soon  as  the  blood  was  wiped  out.  The  next 
morning  the  eye  was  somewhat  inflamed,  but  this  con- 
dition soon  passed  away.  Not  long  afterwards,  perhaps 
the  next  morning,  the  animal  squirted  blood  out  of  the 
other  eye." 

Mr.  Vernon  Bailey,  who  caught  the  horned  toad  which 
afterwards    became    the   subject   of   Dr.   Hay's   article, 

writes:* 

'*  On  taking  it  in  my  hand  a  little  jet  of  blood  spurted 

from  one  eye  a  distance  of  15  inches  and  spattered  on 
my  shoulder.  Turning  it  over  to  examine  the  eye  an- 
other stream  spurted  from  the  other  eye.  This  he  did 
four  or  five  times  from  both  eyes  until  my  hands,  clothes, 
and  gun  were  sprinkled  over  with  fine  drops  of  bright 
red  blood.  *  *  *  About  four  hours  later  *  *  * 
it  spurted  three  more  streams  from  its  eyes.'' 

•N.  A.  FftOiiA,  No.  7,  1893,  p.  189. 
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I  myself  have  observed  this  strange  performance  twice, 
only  in  these  instances  the  blood  was  not  projected  forci- 
bly but  trickled  down  the  sides  of  the  lizards'  heads. 

26. — Phrynosoma  platyrhinos  Girard.     Desert  Horned 
Toad. 

Phrynoioma  plaiyrhin&a,  Gibard,  Stansbary's  Ezped.  Gt.  Salt  Lake, 
185.%  pp.  361,  363,  pi.  VII,  figs.  1-5  (type  locality  Great  Salt 
Lake);  Stejneoeb,  N.  A.  Fauna,  No.  7,  1893,  p.  190,  pi.  U, 
figs.  4a-4o. 

DoUoMurus plcUyrhinoBt  Girard,  U.S.  Ezplor. Exi>ed.,  Herp.,  1858, 
p.  409. 

Anota  ealidiarum,  Cope,  Am.  Nat.,  XXX,  No.  358,  Oct.,  1896,  p.  833 
(type  locality  **  Death  Valley,  Cal."  [uncertain]). 

Description. — Nostrils  opening  above  lines  joining 
superciliary  ridges  with  end  of  snout.  Head-spines  of 
moderate  size  or  rather  short;  five  to  seven  temporals, 
one  occipital,  and  one  or  two  postorbitals,  on  each  side. 
Three  scales  in  front  of  occipital  horns  much  larger  than 
other  head-shields.  Latter  usually  almost  fiat,  except 
just  in  front  of  occipital  and  temporal  spines,  but 
roughened  with  small  ridges  and  granulations.  Gular 
region  covered  with  small  granular  scales,  either  uniform 
or  with  one  series  of  larger  scales  at  each  side.  Below 
lower  labials,  and  separated  from  them  by  one  or  two 
rows  of  small  scales,  is  a  series  of  large  spinose  plates 
which  increase  in  size  posteriorly.  Two  groups  of  weak 
spines  on  each  side  of  neck,  lower  somewhat  larger  than 
upper.  Back,  tail,  and  upper  surfaces  of  thighs  bearing 
scattered,  slightly  elevated,  keeled,  tubercular  scales, 
with  smaller  scales  and  granules  between.  A  single 
series  of  peripheral  spines,  gradually  disappearing  pos- 
teriorly. Tail  edged  with  a  row  of  small  spines.  Scales 
on  front  of  the  arm  large,  pointed,  and  strongly  keeled. 
Those  on  chest,  abdomen,  and  proximal  half  of  tail 
smooth.     Tympanum  usually  covered  with  scales,  but 
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sometimes  naked.  Femoral  pores  varying  from  seven 
to  twelve  on  each  side,  often  invading  preanal  region. 
Males  with  enlarged  postanal  plates. 

The  general  color  of  the  upper  surfaces  is  white,  gray, 
yellow,  brown,  or  red,  variously  marbled  with  black, 
brown,  or  slate.  A  large  dark  area  on  each  side  of  the 
neck  is  much  more  distinct  in  young  than  in  adults. 
The  usual  dark  dorsal  blotches  are  very  indistinct,  as 
are  also  the  dusky  cross-bands  ou  the  tail.  The  head  is 
usually  dotted  with  black  or  brown.  The  lower  surfaces 
are  yellowish  white,  uniform,  or  spotted  with  black, 
brown,  or  slate. 

Length  to  anus 30  38  48  77  85  94 

Length  of  tail '. 14  29  22  40  45  46 

Snoattoear 7  8  10  15  16  16 

Width  of  head* 9  12  14  21  22  23 

Length  of  occipital  horn 2  2  3  6  8  8 

Fore  limb 16  19  22  35  34  37 

Hind  limb 20  25  30  46  48  52 

of  fifth  to  end  of  fourth  toe 8  9  10  14  15  16 


Distribution. — The  range  of  this  horned  toad  in  Cali- 
fornia includes  the  Colorado  and  Mojave  Deserts  of  San 
Diego,  Riverside,  San  Bernardino,  and  Kern  Counties, 
and  the  hot,  arid  portions  of  the  Great  Basin.  It  may, 
perhaps,  be  found  also  in  the  northeastern  corner  of  the 
State,  for  it  has  been  reported  from  Oregon  and  is  very 
common  on  the  plains  near  the  Snake  River  in  Idaho. 
It  has  not  been  taken  in  California  anywhere  west  of 
the  deserts. 

It  crosses  Nevada  (Pyramid  Lake,  Ash  Meadows, 
Amargosa,  Vegas  Valley,  Pahrump  Valley,  Pahranagat 
Valley,  Indian  Spring  Valley,  Panaca,  Grapevine  Mts.) 
to  western  Utah. 

Habits, — Like  other  species  of  this  genus,  PhrynoHouui 


*To  tips  of  the  temporal  bomi. 
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platyrhinos  feeds  upon  small  insects.  These  it  catches 
upon  the  ground  and  rarely  if  ever  attempts  to  climb. 
It  cannot  run  swiftly,  but  sometimes  tries  to  escape  by 
burying  itself  in  the  loose  desert  soil. 

27. — Phrynosoma    m'callii    (Hallo well).      Flat-tailed 
Horned  Toad. 

Anota  M'Oallii,  Hallowell.  Proc.  Acad.  Nat.  Soi.  Phila.,  VI,  1852, 
p.  182  (type  locality  **Great  Desert  of  the  Colorado,  between 
Vallicita  and  Camp  Tuma,  about  160  miles  east  of  San 
Dieg^  ");  Hallow.,  Sitgreaye's  Znni  and  Colorado  Biyers, 
1863,  p.  127,  pi.  10. 

Doliosaurus  me*calli,  Girard,  U.  S.  Explor.  Ezped.,  Herp.,  1858, 
p.  408;  Baird,  U.  S.  Mez.  Bound.  Sury.,  Kept.,  p.  9,  pi.  28, 
figa,  4-6. 

Description, — Snout  very  short,  with  nostrils  opening 
above  continuations  of  superciliary  ridges.  .Large  head- 
spines;  one  slender  occipital,  three  to  five  temporals, 
and  five  to  seven  sublabials,  on  each  side.  Sometimes 
a  small  interoccipital  horn.  Scales  on  upper  surface  of 
head  slightly  convex  and  nearly  smooth,  two  on  occiput 
being  largest.  Supralabials  small,  but  projecting,  mak- 
ing margin  of  upper  lip  serrate.  Gular  region  covered 
with  small,  smooth  scales,  of  which  one  series  on  each 
side  is  slightly  enlarged.  Below  iiifralabials  a  series  of 
very  large,  spinose  plates.  Two  or  three  small  groups 
of  spines  on  sides  of  neck.  Back,  tail,  and  upper  sur- 
faces of  thighs  bearing  scattered,  very  slightly  elevated, 
weakly  keeled,  tubercular  scales,  with  small  keeled  scales 
or  smooth  granules  between.  Two  or  three  series  of 
peripheral  spines;  those  of  upper  or  of  middle  series 
largest.  Tail  greatly  flattened  and  bearing  a  fringe  of 
thickly  set,  slender  spines.  Scales  on  front  of  arm 
large,  pointed,  and  strongly  keeled.  Those  on  chest 
small  and  smooth,  except  anteriorly,  where  larger  and 
keeled.     Scales  of  abdomen  small  and  smooth.    Most  of 
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lower  caudal  scales  keeled.  Tympanum  entirely  covered 
with  granular  scales.  Femoral  pores  arranged,  in  long 
series,  eighteen  or  twenty  on  each  side. 

The  body  is  ash-color  or  yellowish  olive  above,  with  a 
narrow  median  dorsal  line  of  black  or  dark  brown,  ex- 
tending from  the  occiput  to  the  base  of  the  tail.  There 
is  a  brown  blotch  on  each  side  of  the  neck.  Double 
series  of  rounded  dark  spots  ornament  each  side  of  the 
back,  uniting  to  form  faint  cross-bars  on  the  tail.  The 
lower  surfaces  are  silvery  or  yellowish  white. 

Length  to  anus 48 

Length  of  tail .... ! 22 

Snoot  to  ear 9 

Width  of  head 17 

Length  of  occipital  spine 6 

Fore  limb 2.3 

Hind  limb 29 

Baae  of  fifth  to  end  of  fourth  toe 10 

Distribution. — The  locality  in  San  Diego  County  at 
which  the  original  specimen  of  this  species  was  secured 
is  stated  as  the  Great  Desert  of  the  Colorado,  between 
Vallecita  and  Camp  Yuma,  about  one  hundred  and 
sixty  miles  east  of  San  Diego.  I  believe  that  this  is  the 
only  Californian  record  of  the  Flat-tailed  Horned  Toad.* 

Family  IV.     ANGUIDiE. 

In  the  lizards  of  this  family,  the  tongue  is  formed  of 
a  larger,  thick,  posterior  portion,  and  a  smaller,  thin, 
emargmate,  anterior  part  which  is  more  or  less  retrac- 
tile into  a  fold  of  the  posterior  portion.  The  imbricate 
scales  are  reinforced  with  bony  plates.  In  some  genera 
the    limbs    are    well  developed,   but  in  others  they  are 


*  Yarrow  and  Henabaw  record  aereral  Hpecimena  from  the  Mojare  Desert  aa  belouglDg 
to  ibia  apeciea  (Surr.  W.  100th  Mer.,  Append.  NN.  1878,  p.  336),  but  these, doabtleaa,  were 
iUj  P.  pUUifrkinoi. 
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rudimentary   or  even    absent.     The   family   is    repre- 
sented in  California  by  a  single  genus. 

Genus  14.     GERRHONOTUS. 

Oerrhonotua,   Wieqh.,  Isis,    1828,  p.  379;  Abronia,  Gray,  Ann.  & 
Mag.  Nat.  Hist.,  I,  1838,  p.  389;  Elgaria,  Gbay,  1.  o.,  p.  390. 

There  are  four  pentadactyle  limbs.  The  head  and 
body  are  elongate,  but  shorter  than  the  tail.  The  head- 
plates  are  rather  large  and  change  gradually  to  those  of 
the  neck.  Interoccipital  and  azygous  prefontal  plates 
are  present.  The  dorsal,  caudal,  and  ventral  scales  are 
large,  rhomboidal,  and  arranged  in  transverse  as  well  as 
longitudinal  series.  A  band  of  granules  along  each 
side  of  the  body  is  usually  hidden  by  a  dermal  fold. 
The  eye  is  large,  with  round  pupil  and  well  developed 
lids.  The  ear-opening  is  distinct.  There  is  no  trans- 
verse gular  fold.     Femoral  and  preanal  pores  are  absent. 

SYNOPSIS  OF  SPECIES. 

n. — Lower  temporal  scales  smooth. 

b. — Dorsal  and  caudal  scales  strongly  keeled. 

c. — Dorsal  scales  in  fourteen  (rarely  14|  or  12|)  longitudinal  series;  * 
interoccipital  plate  (usually)  single;  azygous  prefrontal  large  and 
very  broad;  belly  rarely  without  gray  or  slate-colored  longitudinal 
lines,  which,  when  present,  run  along  the  middle  of  each  series  of 
ventral  plates. t O.  scincicauda. — p.  103. 

c^.— Dorsal  scales  in  sixteen  (rarely  15^  or  18)  longitudinal  series;  in- 
teroccipital usually  represented  by  two  to  four  small  scales; 
azygous  prefrontal  usually  of  moderate  size  or  small;  gray  or 
slate-colored  longitudinal  lines  between  the  series  of  ventral 
plates,  if  present O.  bumettii. — p.  107. 


*The  scales  of  th«  row  nearest  the  granular  area  vary  somewhat  in  size  in  different 
specimens.  When  counting  the  dorsal  series,  the  lowest  (ou  each  side)  should  not  be  in- 
cluded if  its  scales  are  less  than  half  the  size  of  those  immediately  above  them.  When 
its  scales  are  half  the  size  of  those  above,  I  have  called  the  lowest  row  \  series;  when 
more  than  half  the  size  of  those  above,  a  whole  series. 

t  Specimens  of  O.  idncicauda  and  O,  bumettii  can  usually  be  recognized  at  a  glance,  but 
the  amount  of  individual  variation  is  so  great  that  it  is  very  difficult  to  express  their 
characteristics  in  a  key  which  will  serve  to  distinguish  all  specimens.  It  should  be  re- 
membered that  single  specimens  may  vary  in  one  or  more  of  the  characters  given  (except 
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b*. — Dorsal  and  caudal  scales  weekly  keeled. 

Dorsal  scales  in  foarteen(or  14})  longitndinal  series;  interoocipitals 
two  or  three  (rarely  one);  azygons  prefrontal  of  moderate  size  or 
small;  dark  ventral  lines  between  the  series  of  scales,  if  present; 
back  without  complete  dark  cross-bands. G.  principis. — p.  112. 
a*. — Temporal  scales  keeled. 

Dorsal  scales  in  sixteen  longitudinal  series;  interoccipital  plate 
■ingle;  azygons  prefrontal  large;  back  without  distinct  dark  cross- 
bands  Q.  palxneri.— p.  113. 

38. — Gerrhonotus    scincicauda    (Skilton).       Alligator 
Lizard. 

/  Oerrhonotu8  Weigmannii,  Gray,  Cat.  Liz.  Brit.  Mus.,  1845,  p.  54 

(type  locality  MezicoP);  O'Shauohnessy,  Ann.  Mag.  Nat.  Hist. 

(4),  Xn,  1873,  p.  46. 
TropidoUpis  scincicauda,  Skilton,  Am.  Jonrn.  Sci.  Arts,  (2),  YU, 

1849,  p.  202,  pi.  at  p.  312,  figs.  1-3  (type  locality  Dalles  of 

the  Columbia). 
Elgaria  scincicauda,  Baibd  &  Gibard,  Stansbury's  Exped.  Gt.  Salt 

Lake,   1853,  p.  348,  pi.  lY,   figs.   1-3;  Girard,  U.  S    Ezplor. 

Ezped.,  Uerp.,  p.  210,  pi.  XXIII,  figs.  1-9. 

the  position  of  tb«  dark  ▼•otral  lines),  which  are  based  upon  an  examination  of   160 

spTtmmis.    Some  of  the  details  of  these  specimens  are: 

tdndcoMAa.       bmntlUii 

Sfnmber  with  la  a-2  scale  rows 3 

••    U  ••         "     80 

••    14a-2    ••         "     3 
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*•    16  "         "     SB 
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!f  limber  with    one    interoccipital. 
••    2  to  4 
••  ••       no  " 


with  asjgOQs  prefrontal  large 8Q 

••         "  ••         moderate 

••         ••  ••         small 
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"       with  dark  lines  in  middle  of  ventral  scale  rows 
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Elgaria  grandis,  Baird  &  Girard,  Froo.  Ao.  Nat.  Soi.  Phila.,  VI, 

1S52,  p.  176  (type  locality  Oregron);  Girabd,   U.  S.  Explor. 

Exped.,  Herp.,  p.  212,  pi.  XXII,  figs.  1-8. 
Oerrhonotua  muUicarincUus,  Yasbow,  Bull.  U.  S.  Nat.  Mas.,  No.  24, 

1882,  p.  47  (part);  Cops,  Proo.  Ao.  Nat.  Sci.  Phila.,   1883,  pp. 

29,  32. 
Gtrrhonotus  ccsruleus,  Boulenqkr,   Cat.  Liz.  Brit.  Mns.,  II,  1885, 

p.  273  (part). 
Oerrhonotua  scincicauda,    StbjnbOer,   N.   A.  Fanna,   No.   7,   1893, 

p.  195. 

Description, — Body  long  and  rather  slender,  with 
short  limbs  and  very  long  tail.  Head  pointed,  with 
flattened  top  and  nearly  vertical  sides;  its  temporal 
regions  often  greatly  swollen  in  old  specimens.  Rostral 
plate  rounded  in  upper  outline.  Behind  it,  on  top  of 
the  head,  a  pair  of  small  internasals,  a  pair  of  small 
frontonasals  (sometimes  absent),  a  very  large  azygous 
prefrontal,  a  pair  of  large  prefrontals,  a  long  frontal,  a 
pair  of  frontoparietals,  two  parietals  separated  by  an 
interparietal,  a  pair  of  occipitals,  and  a  (usually)  single 
interoccipital.  Two  series  (of  5  &  3)  supraoculars  and 
a  series  of  small  superciliaries.  Upper  temporal  scales 
usually  keeled,  but  lower  two  or  three  series  smooth. 
Upper  labials  much  larger  than  lower.  Below  latter  two 
series  of  large  sublabial  plates,  lower  larger.  Gular 
scales  smooth  and  imbricate.  Scales  on  upper  surfaces 
and  sides  of  neck,  body,  and  tail  large,  rhomboidal, 
slightly  oblique,  strongly  keeled,  strengthened  with 
bony  plates,  and  arranged  in  both  transverse  and  longi- 
tudinal series.  Number  of  longitudinal  dorsal  series  on 
body  fourteen  (rarely  12|  or  14|).  Number  of  trans- 
verse series  between  interoccipital  plate  and  backs  of 
thighs  varying  from  forty-one  to  fifty-two  (average  in 
85  specimens,  47.6).  A  band  of  granules  along  each 
side  from  the  large  ear-opening  to    the  anus,  usually 
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bidden  by  a  strong  fold,*  Ventral  plates  about  size  of 
dorsals,  smooth,  imbricate,  and  arranged  in  twelve 
loDgitudinal  series.  Number  of  scales  between  sym- 
physeal  plate  and  anus  varying  from  sixty-two  to  sixty- 
eight. 


The  ground  color  above,  in  adults,  is  olive,  brown, 
yellow,  red,  or  gray,  usually  paler  on  the  sides  and 
crossed,  on  the  neck  and  body,  by  from  nine  to  sixteen 
continuous  irregular  black  or  dark  brown  bands.  These 
bands  are  usually  of  about  the  width  of  one  row  of 
scales,  but  are  undulate  and  sometimes  more  or  less 
diffused  on  the  back.  The  lateral  scales  which  these 
bands  occupy  are  tipped  with  white.  Sometimes  the 
tail  is  marked  like  the  back,  but  often  it  bears  merely  a 
central  row  of  small  brown    blotches.     The  head  and 

■Tlila  fold  oftan  dIuppMn  In  >|in:lmfia)  fall  of  tggt  or  rood. 
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limbs  may  be  either  unicolor  or  irregularly  mottled  with 
brown.  The  lower  surfaces  are  white  or  yellowish, 
sometimes  suffused  with  pale  brown  or  gray.  The  ab- 
dominal and  thoracic  regions  are  rarely  without  gray  or 
slate-colored  lines  along  the  middle  of  each  longitudinal 
series  of  scales. 

Young  specimens  are  at  first  indistinguishable  from 
G,  burnettii  of  a  similar  age,  but  the  complete  dorsal 
cross-bands  very  soon  appear. 

Length  to  amis 41  60  SO  114  135  154 

Length  of  taU 83  139  159  226  294 

Snout  to  ear 10  12  17  23  30  34 

Width  of  head 7  8  11  15  21  28 

Head  to  interoccipital 9  11  14  18  22  25 

Fore  limb 12  14  20  30  36  40 

Hind  limb 16  21  27  39  48  53 

Base  of  fifth  to  end  of  fonrth  toe 5  7  10  J  4  16  17 

Disirihuiion. — The  Alligator  Lizard  ranges  over  the 
whole  length  of  California,  but,  I  believe,  has  never 
been  found  east  of  the  Sierra  Nevada  or  on  the  Colorado 
or  Mojave  Deserts.  In  the  south  it  appears  to  be  the 
only  species  of  the  genus,  but  in  the  north  its  range 
overlaps  that  of  G,  burnettii ^  G.  palmeriy  and  G,  principis, 
Mr.  H.  W.  Henshaw  found  it  on  Santa  Cruz  Island.  I 
have  examined  specimens  from  Santa  Rosa  Island  and 
from  Shasta  (Redding),  Mendocino  (Irishes,  Fairbanks), 
Lake  (Blue  Lakes,  Kelseyville),  Napa  (St.  Helena), 
Sonoma  (Santa  Rosa),  Marin  (Lagunitas),  Alameda 
(Calaveras  Valley,  Livermore,  Haywards,  Oakland, 
Berkeley),  Santa  Clara  (Palo  Alto,  Santa  Clara,  College 
Park,  Smith  Creek,  Los  Gatos),  Santa  Cruz  (Corralitos, 
Soquel),  Monterey  (Pacific  Grove),  El  Dorado  (Fyffe 
3700  feet,  Riverton  4000  feet),  Mariposa  (near  Wawona), 
Tulare  (Three  Rivers,  East  Fork  Kaweah),  Santa  Bar- 
bara (Santa  Barbara),  San  Bernardino  (Lytle  Creek), 
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Riverside  (San  Jacinto,  Riverside),  and  San  Diego 
(Carlsbad,  Cuyamaca  Mountains)  Counties,  California, 
and  Douglass  (Drain)  County,  Oregon.  It  seems  to  be 
most  abundant  in  the  chaparral  country,  but  is  by  no 
means  confined  to  this  belt. 

Habits. — This  large  and  elegantly  marked  species  is 
rather  slow  of  movement,  but  its  sluggishness  is  largely 
due  to  its  lack  of  timidity,  for,  if  thoroughly  frightened, 
it  sometimes  runs  with  great  swiftness.  It  is  usually  to 
be  seen  on  the  ground,  but  frequently  climbs  through 
the  bushes.  At  such  times  its  long  prehensile  tail  must 
be  very  useful.  Its  food  is  made  up  chiefly  of  insects, 
such  as  beetles  and  flies.  Like  the  following  species 
(G.  bumeitii),  the  Alligator  Lizard  is  ovoviviparous. 
Messrs.  Doane  and  Ely  brought  me  a  pair  which  they 
found  mating  in  a  bush  near  Palo  Alto,  May  12,  1894. 
This  lizard  sometimes  bites  fiercely  when  caught,  but, 
like  all  Californian  reptiles  excepting  the  rattlesnakes,  is 
not  poisonous. 

39. — Gerrhonotus  bumettii  Gray.    Burnett's  Alligator 
Lizard. 

^.Gerrhonotus  caruUua,  Wieom.,  Isis,  1S2S,  p.  380  (type  locality 
**  Brazil"*');  Wiegm.,  Herp.  Mex.,  1834,  pp.29,  31;  Bocourt, 
Miss.  Sci.  an  Mex.,  Rept.,  1878,  p.  353,  pi.  XXIc,  figs.  3,  3a; 
BouLKNOER,  Gat.  Liz.  Brit.  Mas.,  II,  1885,  p.  273  (part). 

Oerrhonotus  burneiiii^  Gray,  "Griff.  An.  King.,  IX.,  Synop.  Rept., 
1831,  p.  64 "(type  locality  *« South  America");  Gray,  Ann. 
Mag.  Nat.  Hist.,  I,  1838,  p.  390;  Gray,  Beeohey's  Yoy.,  Zool., 
1839,  p.  96,  pi.  XXXI,  fig.  2;  Gray,  Cat.  Liz.  Brit.  Mas.,  1845, 
p.  54;  0*Shauohnessy,  Ann.  Mag.  Nat.  Hist.  (4),  XII,  1873,  p. 
47;  Bocx>URT,  Miss.  Sci.  an  Mex.,  Rept.,  1878,  p.  356,  XXIc,  figs. 
4,  4a;  Stejneokr,  N.  A.  Fauna,  No.  7,  1893,  p.  197. 

*Bocoart  qaotaa  from  Peters  (MIm.  Sci.  au  Mex..  5e  llv.,  p.  355;:  "  Ce  Qerrhonote  a  et« 
rapports  par  M.  Cbamliao.  que  a  fait  des  collectiuns  sur  lea  cdtes  occidentalea  des  deux 
Am^qaea,  anaal  ae  poamlt.ll  qu'il  ait  ^t^  recnellll  eo  Californie.  d'o<i  ce  voyageur  a 
fsapporte  divera  objeta  d'hiatoire  naturelle." 
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Elfjaria  formosot  Baird  and  Gibard,  Proc.  Ac.  Nat.  Soi.  Phila.,  YI, 
1852,  p.  175  (type  locality  Califorsia);  Gibard,  U.  S.  Ezplor. 
Exped.,  Herp.,  p.  206,  pi.  XXIII,  figs.  10-17. 

Description, — Body  long  and  rather  slender,  with  short 
limbs  and  very  long  tail.  Head  pointed,  with  flattened 
top  and  nearly  vertical  sides,  its  temporal  regions  some- 
times swollen.  Rostral  plate  large,  and  rounded  in 
upper  outline.  Behind  it,  on  top  of  head,  a  pair  of 
small  internasals,  a  pair  of  frontonasals,  a  small  or 
moderate-sized  azygous  prefrontal,  a  pair  of  prefrontals, 
a  large  frontal,  a  pair  of  frontoparietals,  two  parietals 
with  an  interparietal  between  them,  and  a  pair  of  occip- 
itals  separated  by  from  one  to  four,  usually  by  two  or 
three,  interoccipitals.  Two  series  of  (5  and  3)  supra- 
oculars and  a  series  of  small  superciliaries.  Upper 
temporal  scales  usually  keeled,  but  lower  two  or  three 
series  smooth.  Upper  labials  much  larger  than  lower. 
Below  latter,  two  series  of  large  sublabial  plates,  lower 
much  the  larger.  Gular  scales  imbricate  and  smooth. 
Scales  on  upper  surfaces  and  sides  of  neck,  body, 
and  tail  rhomboidal,  slightly  oblique,  strongly  keeled, 
strengthened  with  bony  plates,  and  arranged  in  both 
transverse  and  longitudinal  series.  Number  of  longi- 
tudinal series  on  body  sixteen  (rarely  14|  or  18).  Num- 
ber of  transverse  series  between  occipital  plates  and 
back  of  thighs  varying  from  forty-three  to  fifty-two 
(average  in  63  specimens,  48.5).  A  band  of  granules 
along  each  side  from  large  ear-opening  to  anus,  usually 
hidden  by  a  strong  dermal  fold.  Ventral  plates  about 
size  of  dorsals;  smooth,  imbricate,  and  arranged  in 
twelve  (or  13)  longitudinal  series.  Number  of  scales 
from  symphyseal  plate  to  anus  varying  from  fifty-eight 
to  sixty-four. 

The    ground    color   above,   in  adults,   is  gray,  olive. 
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yellow,  green,  brown,  or  almost  black,  with  numerous 
irregular  black  or  dark  brown  cross-bands,  which,  how- 
ever, usually  are  broken  up  into  two  lateral  series  of 
vertical  bars  and  one  median  series  of  irregular  spots  or 
blotches.     The  ground  color  of  the  longitudinal  band 


between  the  median  and  lateral  dark  markings  is  often 
lighter  than  elsewhere.  Most  of  the  lateral  scales  occu- 
pied by  the  dark  bars  are  tipped  with  white.  The  col- 
oration of  the  tail  is  similar  to  that  of  the  back.  The 
head  and  limbs  may  be  either  unicolor  or  irregularly 
mottled  with  black  or  brown.  The  lower  surfaces  are 
white,  yellow,  green,  or  gray,  often  with  dark  gray  or 
slate-colored  lines,  which,  when  present,  appear  between 
the  longitudinal  series  of  scales. 

The  young  are  similarly  colored,  but  the  dorsal  bands 
are  always  broken  and  the  medial  spots  are  much  smaller 
than  is  usual  in  adults.  The  ground  color  of  newly  born 
young  is  an  iridescent  bronze. 

Length  to  anns 27  52  76  88  98  99 

Length  of  tail 32  89  126  145  162  172 

Snoot  to  ear 7  11  15  17  19  20 

Width  of  head 5  7  11  12  14  14 

Head  to  iiiteroccipital 6  10  12  14  16  16 

Fore  limb 7  12  18  22  23  24 

Hind  limb 8  16  24  30  31  33 

Base  of  fifth  to  end  of  fourth  toe 3  6  8  11  10  12 

Distribution, — Burnett's  Alligator  Lizard  occupies,  so 
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far  as  is  at  present  known,  merely  a  narrow  strip  of 
country  extending  along  the  coast  from  Monterey  to 
Mendocino  County,  California.*  Parts,  at  least,  of  this 
area  it  holds  in  common  with  its  larger  congener  0. 
scincicauda.  I  have  examined  specimens  from  Mendo- 
cino (Irishes),  Sonoma  (Healdsburg),  Marin  (Mill  Val- 
ley), San  Francisco  (Lake  Merced,  Presidio),  San  Mateo 
(Searsville,  Pescadero),  Santa  Clara  (Palo  Alto),  Santa 
Cruz  (Boulder  Creek,  Big  Trees,  Glenwood,  Sequel),  and 
Monterey  (Pacific  Grove)  Counties. 

Habits. — These  slow-moving  lizards  may  easily  be 
caught  on  the  sand  hills  of  San  Francisco,  where  they 
are  very  common.  They  are  insect-eaters,  feeding 
chiefly  upon  beetles.  Females  usually  show  little  resent- 
ment when  handled,  but  males  often  become  very  angry 
and  will  hiss  and  bite  fiercely,  although  unable  to  draw 
blood.  A  captive  male  would  hiss  and  jump  at  my 
fingers  whenever  the  door  of  his  cage  was  opened.  The 
skin  is  renewed,  sometimes  at  least,  twice  each  year, 
and,  contrary  to  the  method  usual  among  lizards,  is 
shed  in  a  single  piece,  the  animal  escaping,  as  it  were, 
through  its  own  mouth,  and  neatly  inverting  its  former 
covering.     The  tail  is  strongly  prehensile. 

The  eggs  are  retained  in  the  body  until  the  young  are 
fully  formed.  If  numerous,  the  lateral  fold  gradually 
disappears  as  they  increase  in  size.  The  young  are 
coiled  up  in  a  thin,  transparent  membrane  when  born. 
They  almost  immediately  push  the  snout  through  this 
covering  by  straightening  the  body  and  in  the  course 
of  a  few  minutes  set  themselves  entirely  free.  The 
number  of  young  varies  from  two  to  fifteen,  but  is  usu- 
ally  about  seven.     Two    females  were  caught  June  5, 


*I  have  seen  two  typical  specimeDB  eald  to  have  been  collected  in  the  Cayamaca  Ht8.» 
Ban  Diego  Go.,  but  this  locality  needs  confirmation. 
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1895,  and  put  in  small  cages,  where  there  were  supplied 
with  flies  and  water,  of  which  these  lizards  are  very  fond. 
Young  appeared  in  one  box  August  29  and  in  the  other 
September  24,  1895.  Those  of  the  first  brood  varied  in 
length  from  seventy-one  to  seventy-six  millimeters,  and 
those  of  the  second,  from  fifty-eight  to  sixty-two.  The 
old  lizards  showed  no  affection  or  solicitude  for  their 
young,  but  the  young  liked  to  be  near  their  parents. 
Six  out  of  fifteen  inherited  an  irregularity  of  the  dorsal 
scale-series,  shown  by  their  female  parent.^ 

During  the  first  few  days  these  young  lizards  ate 
nothing,  but  then  they  began  to  snap  at  the  smaller 
flies.  When  stalking  flies,  they  crouched  close  to  the 
ground  and  crept  slowly  forward,  their  heads  swaying 
from  side  to  side  and  their  tails  quivering  or  thrashing 
with  excitement.  Then,  if  the  snap  was  successful,  the 
prey  was  held  firmly  in  the  jaws  while  the  lizard,  with 
body  and  tail  straightened,  rolled  rapidly  over  and  over^ 
grinding  the  fly  in  the  sand.  Frequently  when  one 
had  caught  a  fly  the  others  would  rush  up  and  feel  of  it 
inquisitively  with  their  tongues,  sometimes  even  trying 
to  appropriate  it  to  themselves.  Sometimes,  too,  one's 
chase  was  interrupted  by  another  lizard  seizing  the 
quivering  tip  of  the  hunter's  tail.  The  young  lizards 
were  very  fond  of  lying  in  the  water,  and  several  delib- 
erately held  their  heads  under  its  surface  until  they 
were  drowned.     The  last  of   the  family  died.  May  5,. 

1896,  during  a  vain  endeavor  to  shed  its  skin. 

The  lizards  which  I  kept  in  confinement  were  more 
or  less  active  throughout  the  winter,  but  Mr.  James  M. 
Hyde  broke  up  two  decaying  logs,  near  Pescadero,  De- 
cember 22,  1893,  and  found  five  lizards  of  this  species 


•  I  hare  found  ft  almlUr  irregularity  in  only  two  of  forty-nine  other  speclnienB.    One  of 
tbca*  WAS  from  tb«  Munc  locality  aa  this  female. 
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hibernating    with   five  Sceloporu8  oocidentalis  and   one 
Eumeces  skiltonianua. 

30. — Gerrhonotus  principis  (Baird  &  Girard).     North- 
ern Alligator  Lizard. 

Elgaria  principis,  B.  AG.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1852,  p.  17ft 
(type  locality  Oregon  and  Pug^t  Sound);  Girard,  U.  S. 
Explor.  Exped.,  Herp.,  p.  214,  pi.  XXII,  figs.  9-16. 

Description, — Body  long  and  rather  slender,  with 
short  limbs  and  Jong  tail.  Head  pointed,  with  flattened 
top  and  almost  vertical  sides,  its  temporal  regions  some- 
times slightly  swollen.  Rostral  plate  large,  and  rounded 
in  upper  outline.  Behind  it,  on  top  of  head,  follow  a 
pair  of  small  internasals,  a  pair  of  frontonasals,  a  mod- 
erate-sized or  small  azygous  prefrontal,  a  pair  of  pre- 
frontals, a  long  frontal,  a  pair  of  frontoparietals,  two 
parietals  with  an  interparietal  between  them,  and  a  pair 
of  oceipitals  separated  by  one  or  usually  two  or  three 
interoceipitals.  Two  series  of  supraoculars  and  a  series 
of  small  superciliaries.  Upper  temporal  scales  usually 
smooth  and  lower  two  or  three  series  always  so.  Upper 
labials  much  larger  than  lower.  Below  latter,  two  series 
of  sublabial  plates,  lower  much  the  larger.  Gular  scales 
imbricate  and  smooth.  Scales  on  upper  surfaces  and 
sides  of  neck,  body,  and  tail  large,  rhomboidal,  slightly 
oblique,  weakly  keeled,  strengthened  with  bony  plates, 
and  arranged  in  both  transverse  and  longitudinal  series. 
Number  of  longitudinal  series  on  body  fourteen  (rarely 
141  or  16).  Number  of  transverse  series  between  occip- 
ital plates  and  back  of  thighs  varying  from  forty-four 
to  fifty-three.  A  band  of  granules  along  each  side  from 
large  ear-opening  to  anus,  usually  hidden  by  a  strong 
dermal  fold.  Ventral  plates  about  size  of  dorsals, 
smooth,  imbricate,  and  arranged  in  twelve  longitudinal 
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series.     Number  of  scales  from  symphyseal  plate  to  anus 
varying  at  least  from  fifty-six  to  sixty-two. 

The  ground  color  above  is  olivaceous  brown,  without 
cross-bands,  but  with  numerous  irregular  dark  brov^rn 
spots,  which  sometimes  form  longitudinal  series.  The 
bead  and  limbs  are  usually  more  or  less  clouded  with 
dark  brown.  The  lower  surfaces  are  yellowish  or  green- 
ish white,  often  slightly  washed  with  gray,  and  with  or 
without  slate-colored  lines  between  the  longitudinal 
series  of  scales. 

Length  to  anuB 90  91  96  96  102  105 

LengthoftaU 141  151  139  152  148 

Snout  to  ear 16  17  18  18  19  19 

Width  of  head 12  12  12  12  13  13 

Head  to  interoccipital 14  14  15  15  15  15 

Fore  limb 21  21  23  22  23  23 

Hind  Umb 28  27  29  29  29  29 

of  fifth  to  end  of  foarth  toe 10  10  11  10  11  11 


Distribution. — The  Northern  Alligator  Lizard  is  a 
species  of  western  Washington  and  Oregon,  whose  range 
seems  to  extend  south  on  the  western  slope  of  the  Sierra 
Nevada  of  California  at  least  as  far  as  Red  Point,  Placer 
County.*  It  may,  perhaps,  live  also  in  the  northwest- 
ern corner  of  the  State.  I  believe  that  this  form  will 
be  found  to  intergrade  with  both  G.  burnettii,  of  the 
coast,  and  0.  palmeri,  of  the  southern  Sierra  Nevada. 
Northward  its  range  extends  to  Vancouver  Island.  It 
is  very  abundant  near  Puget  Sound. 

31.  — Gerrhonotous    palmeri     (Stejneger).      Mountain 
Alligator  Lizard. 

OerrhonotuB  scincicauda  palmeri^  Sti:jnboer,  N.  A.  Fauna,   No. 
1S93,  p.  196  (type  locality  South  Fork  King's  River,  Calif.). 

Description, — Body    long    and    rather    slender,    with 

*  Tb«  Identity  of  tbia  apeclmen  is  not  certain.     It  may,  possibly,  be  an  abnormal 
pU  of  O.  palmeri. 
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short  limbs  and  long  tail.  Head  pointed,  with  flattened 
top  and  nearly  vertical  sides;  its  temporal  regions  some- 
what swollen.  Large  rostral  plate  rounded  in  upper 
outline.  Behind  it,  on  top  of  head,  follow  a  pair  of 
small  internasals,  a  pair  of  small  frontonasals,  a  large 
azygous  prefrontal,  a  pair  of  large  prefrontals,  a  long 
frontal,  a  pair  of  frontoparietals,  two  parietals  separated 
by  an  interparietal,  and  a  pair  of  occipitals  with  one  or 
more  interoccipitals  between  them.  Two  series  (of  5 
and  3)  supraoculars  and  one  series  of  small  supercil- 
iaries.  All  temporal  scales  keeled.  Upper  labials  much 
larger  than  lower.  Below  latter,  two  series  of  sublabial 
plates,  interior  larger.  Gular  scales  imbricate  and 
smooth.  Scales  on  upper  surfaces  and  sides  of  neck, 
body,  and  tail  large,  rhomboidal,  slightly  oblique, 
strongly  keeled,  reinforced  with  bony  plates,  and  ar- 
ranged in  both  longitudinal  and  transverse  series. 
Number  of  longitudinal  series  on  body  sixteen.  Num- 
ber of  transverse  rows  between  interoccipital  plate  and 
backs  of  thighs  varying  from  forty-two  to  forty-nine  in 
specimens  examined.  A  band  of  granules  along  each 
side  from  large  ear-opening  to  anus,  usually  hidden  by 
a  strong  dermal  fold.  Ventral  plates  about  size  of  dor- 
sals, smooth,  imbricate,  and  arranged  in  twelve  (or  13) 
longitudinal  series.  Number  of  scales  from  symphyseal 
plate  to  anus  fifty-nine  to  sixty-two. 

The  ground  color  above  is  olive-brown  or  bluish  or 
greenish  drab,  usually  a  little  paler  laterally  than  near 
the  middle  of  the  back.  There  are  no  definite  cross- 
bands,  the  dark  pigments  appearing  in  ill-defined  mar- 
blings  or  blotches  on  the  back,  or  in  white-tipped  black 
spots  on  the  sides.  The  head  and  limbs  are  usually 
unicolor,  but  may  be  marked  with  darker  brown.  The 
lower  surfaces  are  yellowish  or  greenish  white,  some- 
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times  slightly  washed  with  gray.  There  are  no  definite 
longitudinal  lines  on  the  belly  in  the  specimens  which 
I  have  seen,  but  two  specimens  have  indications  of  them 
between  the  rows  of  scales. 

Length  to  anus 37  8S  91  98  105  120 

Snoot  to  ear 9  19  19  22  23  26 

Width  of  head 6  14  14  17  18  21 

Hmd  to  iiiterocoipital 8  15  16  18  19  20 

Forelimh 10  24  24  25  31  32 

Hind  limb 14  33  33  37  36  43 

of  fifth  to  end  of  fourth  toe 5  12  12  14  14  15 


Distribution, — The  Mountain  Alligator  Lizard  has 
been  found  only  at  high  altitudes  (5,000  to  9,000  feet) 
on  the  western  slope  of  the  Sierra  Nevada  of  Tuolumne, 
Mariposa,  Fresno,  and  Tulare  Counties,  and  at  a  slightly 
lower  level  (FyflFe  3,700  feet)  in  El  Dorado  County.  It 
has  been  recorded  from  various  localities  along  the 
Kern,  Kaweah,  and  King's  Rivers  and  is  common  in 
the  Yosemite  Valley. 

Habits. — This  species  is  common  near  the  Little  Kern 
River.  Here  it  hides  behind  the  loose  bark  of  the  great 
pines.  Like  other  members  of  the  genus,  it  usually 
moves  slowly  and  seems  to  have  much  curiosity.  Near 
the  Yosemite  Valley  it  mates  about  the  middle  of  June. 

Family  V.     ANNIELLID^. 

This  family,  which  is  confined  to  California,  contains 
a  single  genus  of  strongly  degraded  lizards.  The  body 
is  cylindrical  and  snake-like,  without  strongly  marked 
neck  or  tail.  There  are  no  external  traces  of  limbs,  but 
a  rudimentary  pelvis  remains.  The  tongue  is  thick, 
with  a  thinner,  smooth,  deeply  notched  anterior  por- 
tion. The  teeth  are  few,  but  large  and  curved.  Thin 
osieodermal  plates  are  present. 
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Genus  15.     ANNIELLA. 

AnrUella,  Gray,  Ann.  &  Mag.  Nat.  Hist.  (2),  X.  p.  440  (type 
pulchra). 

The  scales  are  small,  smooth,  imbricate,  and  rather 
soft;  the  dorsals,  laterals,  ventrals,  and  caudals  nearly 
equal-sized.  The  ears  are  entirely  concealed  and  the 
eyes  partially  so.  The  tail  is  very  blunt  and  ends  in  a 
round  plate.  The  preanal  scales  are  numerous.  The 
head-plates  are  few  and  large.  The  nasal  extends  to  or 
almost  to  the  labial  margin,  the  first  labial  appearing  on 
the  lower  surface  of  the  lip. 

SYNOPSIS  OF  SPECIES. 

a. — Color  above  drab  or  silvery  gray  or  yellowish  white,  with  three  or  more 
black  or  brown  lines A.  pulchra. — p.  1 16. 

a'. — Color  above  black  or  blackish  brown,  with  or  without  dark  longitudi- 
nal lines A.  ni^a. — p.  118. 

32. — Anniella  pulchra   Gray.     Silvery  Footless   Liz- 
ard. 

Anniella  pulchra,  Gray,  Ann.  Mag.  Nat.  Hist.  (2),  X,  1852,  p.  440 
(type  locality  California);  "Gray,  Zool.  Herald,  p.  154,  pi. 
XXVIII ";  BocouRT,  Miss.  Sci.  au  Mex.,  p.  460,  pi.  XXII^,  fig. 
2;  Baur,  Proc.  U.  S.  Nat.  Mus.,  XVII,  1894,  p.  345. 

DeacripHon, — Head  slightly  depressed,  rather  short, 
scarcely  distinct  from  neck  even  in  old  examples  where 
temporal  regions  have  become  swollen.  Snout  project- 
ing beyond  lower  jaw.  Rostral  plate  very  large  and 
strongly  recurved  on  top  of  snout,  where  separated  from 
frontal  by  a  pair  of  large  prefrontals.  Behind  large 
frontal,  a  single  very  broad  frontoparietal,  its  posterior 
margin  notched  to  receive  a  small  interparietal  with 
which  it  frequently  unites.  On  each  side  of  interpa- 
rietal, a  small  parietal,  and  behind  these  usually  two 
small  occipitals  separated  by  an  interoccipital.  A  large 
supraocular  precedes  several  smaller  plates.  A  large 
preocular  with,  usually,  a  smaller  one  below  it.     Nasal 
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large  and  extendiug  to  margin  of  lip,  but  small  first 
supralabial  plate  may  be  seen  below  it.     Second  supra- 
labial  largest.     Symphyeeal  large,  followed  by  several 
pairs     of     large     sublabials. 
Infralabials  smaller  than  su- 
pralabials.      Dorsal,  ventral, 
lateral,  and  caudal  scales  all 
similar,    slightly  largest    on 
tail    and    smallest  on    neck, 
strongly  imbricate,  rounded 

in  posterior  outline,  and  per-      SrOTy      ,f    x/    ^  !.  ^/ 
fectly  smooth.    Preanal  scales      ^^-     ^*^^!  ^'^^ 
slightly  enlarged.    Numberof      ^^^'     '^*^^\^\^ 
longitudinal  series  of  scales      ^^^'     '■S.-^*^-'^ 
around    body     varying    from 
twenty-four  to  thirty-four. 

The  color  above  is  yellowish  white  or  silvery  or  drab- 
gray,  with  one  distinct  longitudinal  brown  line  down 
the  middle  of  the  back  and  one  or  more  similar  lines 
along  each  side.  Very  narrow  brown  zigzag  lines  usu- 
ally run  along  the  margins  of  the  other  series  of  dorsal 
scales.  These  lines  are  sometimes  quite  yellowish,  some- 
times nearly  black.  The  lower  surfaces  are  yellowish 
white,  frequently  suffused  with  brown,  slate,  or  gray  on 
the  chin,  throat,  and  tip  of  tail,  and  often  showing  nar- 
row zigzag  longitudinal  lines.  The  entire  upper  surface 
of  a  specimen  from  San  Bernardino  is  slightly  suffused 
with  olive-gray. 

LengthtouiDB $4  07  l2iS  130  143  IM 

LMigthofUil 44  59  70  74  89  96 

Width  of  bead 4  4  5  5  6  6 

H«ad  to  intetparietal 4  fi  5  5  S  6 

DiMoetar  of  body 4  S  5  7  7  7 

Digtribution . — The  most  northern  localities  from  which 
I  have  obtained  specimens  of  this  lizard  are  San  Ardo, 
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in  the  interior  of  Monterey  County,  and  Bear  Valley, 
in  San  Benito  County.  It  doubtless  occurs  in  mainy 
parts  of  the  San  Joaquin  Valley,  where  it  has  been  taken 
in  Tulare  County.  Farther  south  it  has  been  found  at 
San  Bernardino,  and  is  very  common  near  San  Jacinto, 
Riverside  County,  and  in  the  western  portion  of  San 
Diego  County. 

Habits. — The  habits  and  food  of  the  Footless  Lizard 
or ''Silver  Snake"  are  the  same  as  those  of  Anniella 
nigra. 

33. — Anniella  nigra  Fischer.     Black  Footless  Lizard. 

Anniella  nigra,  Fischkr,  Abh.  Nat.  Vereiu  Hamburg,  IX,  1,  1885 
(1886),  p.  9  (type  locality  San  Diego,  California). 

Description. — Head  very  slightly  depressed,  short, 
and  scarcely  distinct  from  neck.  Snout  projecting  be- 
yond lower  jaw.  Rostral  plate  very  large  and  strongly 
recurved  on  top  of  snout,  separated  there  from  frontal 
by  a  pair  of  large  prefrontals.  Behind  large  frontal, 
single  very  broad  frontoparietal,  its  posterior  margin 
notched  to  receive  a  small  interparietal  with  which  it 
sometimes  unites.  On  each  side  of  interparietal,  a 
small  parietal,  and  behind  these  usually  two  small  occip- 
itals  separated  by  an  interoccipital.  One  large  and 
one  or  more  small  supraoculars  and  a  series  of  small 
superciliaries.  Large  preocular  with  a  smaller  one  be- 
low it.  Nasal  large  and  extending  to  margin  of  lip, 
but  a  small  first  supralabial  may  be  seen  below  it. 
Second  supralabial  largest.  Symphyseal  large,  followed 
by  several  pair  of  large  sublabials.  Infralabials  smaller 
than  supralabials.  Dorsal,  lateral,  ventral,  and  caudal 
scales  all  similar,  slightly  largest  on  tail  and  smallest  on 
neck,  strongly  imbricate,  rounded  in  posterior  outline, 
and  perfectly  smooth.     Preanal  scales  slightly  enlarged. 
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Number  of  longitudinal  series  of  scales  around  body 
not  differing  from  Anniella  pulchra. 

The  entire  upper  surface  is  deep  blackish  brown,  with 
or  without  indistinct  lines  of  darker  brown  or  black 
corresponding  in  position  with  those  of  A.  pvlchra. 
The  chin,  throat,  and  the  tip  of  the  tail  are  suffused  with 
dark  brown.  The  rest  of  the  lower  surface  is  yellowish 
white,  sometimes  with  narrow  brown  zigzag  lines  be- 
tween the  longitudinal  series  of  scales. 

LMigthtoanas 117  137  14S  149  149  161 

Length  of  tail 17*  68  26*  17*  17*  20* 

Width  of  head 5  6J  6  6  7  7 

Head  to  interparietal 4  5  5  6  6  6 

Diameter  of  body 5  6  7  7  8  8 

If  the  type  of  A.  nigra  really  came  from  San  Diego 
it  is  doubtful  if  this  form  is  worthy  of  recognition. 
However,  it  seems  best  to  retain  it  here,  because  all  the 
numerous  black  specimens  which  I  have  seen  were  col- 
lected on  the  coast  of  Monterey  County,  where  no  speci- 
men of  the  light  form  has  been  found. 

DistribtUion. — Pacific  Grove,  Monterey  County  (and 
''San  Diego,  California"?). 

Habiia. — The  Black  Footless  Lizard  burrows  in  the  soil 
of  the  pine  forest  at  Pacific  Grove.  It  is  sometimes 
found  under  stones  or  boards,  but  travels  swiftly  under 
the  surface  of  the  loose  soil.  An  examination  of  the 
contents  of  several  stomachs  has  shown  its  food  to  consist 
of  large  insect  larvae  (more  than  li  inches  long),  and 
two  small  ground  dwelling  beetles  (Helopa  and  Platydema). 
Mr.  Harold  Heath,  of  Stanford  University,  has  found 
this  lizard  to  be  ovoviviparous. 


B«prodaced 


»» 
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Family  VI.     HELODERMATIDiE. 

This  family  contains  the  only  lizards  which  are  known 
to  be  poisonous.  There  is  but  a  single  genus,  with  two 
species.  The  tongue  is  large,  deeply  divided  at  tip, 
smooth  anteriorly  but  villose  posteriorly.  Thd  teeth 
differ  from  those  of  other  lizards  in  being  grooved. 
There  are  large  poison-glands  under  the  chin.  The 
limbs  are  well  developed.  The  skin  of  all  the  upper 
surfaces  is  covered  with  large  tubercles  which  often 
ossify.  The  belly  is  provided  with  squarish  plates. 
Usually  there  are  no  femoral  or  preanal  pores,  but  one 
specimen  has  a  single  preanal  pore  of  great  size. 

Genus  i6.     HELODERMA. 

Heloderma,  Wiegm.,  Isis,  1829,  p.  624  (type  horridum). 

There  are  four  pentadactyle  limbs.  The  head  is 
covered  with  irregular,  convex,  bony  plates,  which  often 
coossify  with  the  skull.  The  back  and  sides  are  pro- 
vided with  more  or  less  regular  rows  of  tubercles  similar 
to  those  on  the  head.  The  ventral  plates  are  arranged 
in  transverse  series.  The  eye  has  well  developed  lids 
and  a  round  pupil.  The  ear-openings  are  large.  One 
strong  and  usually  one  or  more  weaker  gular  folds  are 
present. 

34. — Heloderma  suspectum  Cope.     Gila  Monster. 

Heloderma  suspectum^  Copb,  Proo.  Ac.  Nat.  Sci.  Phila.,  1869,  p.  6 
(type  locality  Sonoran  Region);  Shufbldt,  Proc.  Zool.  Soc. 
Lond.,  1890,  p.  148;  Stbjnbgeb,  N.  A.  Fauna,  No.  7,  1893, 
p.  194. 

Description, — Head  and  body  depressed,  large,  heavily 
built,  with  short  limbs  and  tail.  Upper  surface  of  head 
broad,  flat,  and  covered  with  large,  irregular,  convex, 
bony  tubercles.  Snout  rounded.  Temporal  regions 
swollen.     Nostrils  large,  opening  laterally  between  three 
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plates.  Eye  rather  small.  Ear-opening  large,  elliptical, 
oblique,  and  overhung  by  temple.  Rostral  and  sym- 
pfayseal  plates  large.  A  pair  of  internasals.  Three 
pair  of  plates  behind  symphyseal.  Gul^r  region  and 
fold  with  small  round  or  oval, 
convex,  or  flattened  tubercles, 
changing  gradually  into  the 
plates  of  the  belly.  Body, 
limbs,  and  tail  covered  above 
and  laterally  with  nearly  equal- 
sized,  round,  smooth,  convex 
tubercles  separated  by  granules. 
Lateral  tubercles  passing  gradu- 
ally into  smooth,  flat,  squarish 
plates  in  transverse  rows  on 
lower  surfaces  of  body  and  tail. 
Digits  with  transverse  plates 
above  and  below.  A  pair  of  en- 
larged plates  in  front  of  anus. 

Probably  no  two  specimens  show  just  the  same  pattern 
of  coloration.  The  top  of  the  head,  the  body  and  limbs 
are  variously  marbled,  banded,  or  reticulated  with 
orange  or  salmon  and  black  or  brown.  The  chin,  throat, 
snout,  and  sides  of  head  are  usually  of  the  dark  color 
with  few  if  any  orange  or  salmon-colored  tubercles. 
The  markings  on  the  tail  frequently  form  transverse 
bars  or  rings.  The  belly  is  orange  or  salmon  and  black 
or  brown,  tessellated. 

I>nsthtoBna8 220  270  286  296  316  345 

Ziength  of  Uil 101  125  140  146  I4«  190 

Snout  to  e*r 38  46  63  57  53  58 

Width  of  he«d 31  43  60  49  49  52 

FoM  limb 62  78  80  83  87  »3 

HiDd  limb 66  74  90  88  95  98 

Bu«  of  fifth  to  end  of  loaTth  toe 18  20  23  25  25  26 
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Distribution, — The  Gila  Monster  has  been  found  in 
the  Valley  of  the  Virgin,  about  eight  miles  below  Bunk- 
erville,  near  the  eastern  boundary  of  Nevada.  It  may 
be  that  it  occurs  on  portions  of  the  deserts  of  southeast- 
ern California,  but  as  yet  no  specimens  from  this  area 
have  found  their  way  into  museums. 

Habits, — The  Gila  Monsters  are  the  only  lizards  whose 
bite  is  known  to  be  poisonous.  The  venom  is  secreted 
by  large  glands  situated  just  under  the  chin,  and  flows 
out,  onto  the  floor  of  the  mouth,  between  the  lips  and 
the  gums.  Being  below  the  teeth  and  not  directly  com- 
municated to  them,  the  poison  sometimes  fails  to  find 
its  way  into  a  wound  although  the  teeth  are  grooved  to 
afford  it  a  passage.  The  upper  jaw  of  the  Monster  is 
provided  with  a  saliva  which  possesses  no  poisonous 
properties.  This  harmless  saliva  appears  to  be  present 
in  the  lower  jaw  as  well  as  the  upper,  but  is  there  mixed 
with  venom  about  as  deadly  as  that  of  the  rattlesnakes. 
Although  provided  with  so  powerful  a  poison,  the  Gila 
Monster  is  so  gentle  and  sluggish  that  it  is  not  always 
easy  to  cause  one  to  bite,  but  when  thoroughly  angered 
it  bites  fiercely,  throwing  its  head  to  one  side  with 
lightning-like  quickness  and  holding  like  a  bull-dog  to 
whatever  it  has  seized.  Sumichrast  says  that  it  turns 
onto  its  back  before  biting.  Although  this  observation 
has  not  been  confirmed,  the  presence  of  venom  in 
the  lower  jaw  only  would  explain  such  an  action.  In 
spite  of  its  clumsy  form  it  sometimes  climbs  bushes, 
probably  in  search  of  bird's  eggs,  which,  together  with 
young  rabbits,  etc.,  form  its  food. 

Family  VII.     XANTUSIIDiE. 

This  family  contains  but  three  genera;  one  Central 
American,  one  West  Indian,  and  one  Californian.    The 
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eyes  are  without  lids.  The  head  is  covered  with  large 
shields.  The  upper  surface  of  the  body  is  granular  or 
tubercular,  but  the  lower  is  provided  with  plates.  The 
tongue  is  broad,  plicate,  with  tip  indistinctly  notched. 
The  ear-opening  is  large.    Femoral  pores  are  present. 

Genus  17.     XAHTTUSIA. 

Xaniusia,  Baibd,  Proc.  Ao.  Nat.  Soi.  Phila.,  1858,  p.  255  (type 
vigilis);  Zablepsis,  Ck>PB,  Am.  Nat.,  XXIX,  1895,  p.  758  (type 
henshawi);  Amoebopms,  Cope,  1.  o.,  p.  758  (type  gilberti). 

The  dorsal  granules  are  uniform.  Superciliary  and 
sometimes  supraocular  plates  are  present.  The  inter- 
parietal is  separated  from  the  frontal  by  the  fronto- 
parietal plates.  The  pupil  is  vertically  elliptic.  There 
are  two  or  three  transverse  gular  folds,  the  last  edged 
with  enlarged  plates. 

SYNOPSIS  OF  SPECIES. 

A. — One  series  of  small  plates  (superoiliaries)  over  eye. 

b. — Ventral  plates  in  twelve  longitudinal  series;  yellow  or  brown  with 

dark  spots  on  single  grannies X.  vigilis. — p.  123. 

b*. — Ventral  plates  in  fourteen  longitudinal  series;  irregularly  marbled 
with  yellow  lines  enclosing  large  dark  brown  spots. 

X.  henahawi. — p.  128. 
w?. — Two  series  of  small  plates  (superoiliaries  and  supraoculars)  over  eye; 
▼entral  plates  in  sixteen  longitudinal  series.  X.  riTersiana. — p.  130. 

35 — ^Zantusia  yigilis  Baird.     Desert  Night  Lizard. 

XantuBia  vigU'ut,  BxiaD,  Proc.  Ac.  Nat.  Soi.  Phila.,  1858,  p.  255  (type 
locality  Fort  Tejon,  California);  Stkjneoeb,  N.  A.  Fauna, 
No.  7,  1893,  p.  198,  pi.  Ill,  figs,  la-lc. 

Description. — Body  nearly  cylindrical,  with  very  short 
limbs.  Upper  surface  of  head  flattened,  curving  to- 
wards snout.  Three  folds  on  throat,  anterior  connect- 
ing ears  and  encircling  head.  Nostril  opening  at  junc- 
tion of  rostral,  internasal,  postnasal,  and  first  labial 
plates.  Rostral  in  contact  with  first  labial  and  inter- 
nasal    plates.      Two    internasals   followed    by    a    large 
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subhexagonal  frontonasal.  Behind  this,  two  prefrontals 
(in  contact),  bordered  posteriorly  by  single  broad 
frontal  and  first  superciliary  plates.  Each  of  two 
frontoparietal  plates  forming  sutures  with  frontal,  sec- 
ond, third,  and  fourth  superciliaries,  first  supratemporal, 
parietal,  interparietal,  and  its  fellow  of  opposite  side. 
Parietals  and  very  large  interparietal  bordered  behind  by 
two  large  occipitals.  A  row  of  small  supratemporal  scutes 
along  outer  edge  of  occipital  and  parietal  plates.  Two 
large  loreals  in  contact  below  with  superior  labials  and 
above  with  frontonasal  and  prefrontal  plates.  A  large 
postnasal  in  front  of  first  loreal.  A  series  of  small  plates, 
upper  of  which  are  superciliaries,  usually  surrounding 
eye.  Between  this  ring  and  larger  loreal,  two  or  three 
small  plates.  Four  or  five  superior  and  three  or  four 
inferior  labials  to  a  point  below  middle  of  eye.  Eye 
large,  without  lids,  with  vertical  pupil.  Its  diameter 
contained  about  twice  in  distance  from  end  of  snout  to 
orbit.  Oblique  ear-opening  with  a  very  weak  anterior 
denticulation.  Inferior  labials  in  contact  with  large 
sublabials.  First  pair  of  latter  in  contact  on  median 
line.  Back,  sides,  upper  and  posterior  surfaces  of 
limbs,  and  gular  regions,  covered  with  subhexagonal 
granules.  A  series  of  large  plates  along  edge  of  last 
gular  fold.  Ventrals  quadrate,  in  twelve  longitudinal 
and  twenty-seven  to  thirty  transverse  series.  Large 
preanal  plates  arranged  in  two  rows  of  two  each,  some- 
times surrounded  by  a  few  smaller  scales  or  granules. 
Tail  conical  and  covered  with  whorls  of  smooth,  narrow, 
and  transversely  convex  scales;  its  length  very  variable. 
Six  to  ten  femoral  pores  forming  a  series  along  each 
thigh. 

The  ground  color  in  different  specimens  varies  from 
smoke  gray,  through  many  shades  of  yellow  and  brown, 
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to  clove  brown.  Scattered  granules  are  dark  brown  or 
black.  At  times  these  dark  granules  are  so  numerous 
as  to  become  confluent,  with  a  tendency  to  form  longi- 
tudinal lines.  In  other  individuals  they  are  scarcely 
visible.  Some  specimens  have  heavy  dotting  on  a  very 
pale  ground;  in  others  the  dotting  is  heavy  on  a  dark 
ground;  many  show  faint  dots  on  a  light  ground;  and 
several  have  few  dots  on  a  dark  ground.  A  yellowish 
line  usually  runs  back  on  the  neck  from  the  outer  edge 
of  each  occipital  plate.  Two  similar  lines  may  some- 
times be  seen  above  these.  The  lower  parts  are  creamy 
white,  sometimes  clouded  with  brown  toward  the  sides. 
The  young  average  much  darker  than  the  adults. 

Length  to  aniiB 22  37  42  44  47 

Length  of  UU 24  41  61  47  40^ 

Shielded  part  of  head 6  9  9  9  10 

Snout  to  ear 5J  8  8  Si  9 

Snont  to  anterior  gnlar  fold 5^  8  8  8i  9 

Snont  to  posterior  gnlar  fold 9  13  14  15  15 

Fore  limb 7  lOf  11  11  12 

Hind  limb 9^  15  15J  16  17 

Baae  of  fifth  to  end  of  fourth  toe 4  5^  5f  6  6^ 

Distribution, — The  Desert  Night  Lizard  is  the  most 
abundant  of  its  class  in  the  territory  it  has  chosen  for 
its  home.  It  seems  to  be  peculiarly  dependent  upon 
the  presence  of  tree  yuccas.  These  weird  plants  grow 
in  each  of  the  localities  from  which  the  lizard  has  been 
recorded,  viz.:  Fort  Tejon  in  the  Canada  de  las  Uvas, 
Kern  County,  and  Hesperia,  San  Bernardino  County, 
California,  and  Pahrump  Valley,  Nevada. 

Dr.  Charles  H.  Gilbert  and  the  writer  collected  speci- 
mens near  Mojave,  Kern  County,  and  found  a  portion 
of  a  cast  skin  at  Victor,  San  Bernardino  County,  in 
November,  1893.     In  September  of  the  following  year, 

*  Regrown. 
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the  writer  found  this  species  common  at  Mojave  and 
Hesperia,  and  secured  a  single  specimen  near  Cabazon 
on  the  eastern  slope  of  San  Gorgonio  Pass,  Riverside 
County,  California.  The  first  three  of  these  localities 
are  situated  in  the  great  Yucca-arborescens  belt,  which 
extends  along  the  southwestern  edge  of  the  Mojave 
Desert.  The  last  is  in  a  small  and  apparently  isolated 
grove  of  smaller  tree  yuccas,  seemingly  of  another 
species. 

Habits. — About  a  mile  from  the  station  at  Mojave 
there  is  a  considerable  forest  of  Yucca  arborescens.  The 
many  trees  and  wind-broken  branches,  which  lie  decay- 
ing on  the  ground,  afford  a  home  to  numerous  colonies 
of  white  ants,  scorpions,  vicious  looking  black  spiders, 
and  several  species  of  beetles.  In  a  deep  crack  of  one 
of  these  branches  a  small  lizard  was  discovered,  which, 
when  caught,  proved  to  be  a  young  Xantusia  vigilis. 
Probably  it  had  not  yet  learned  how  to  hide  from  the 
day,  for  I  have  never  seen  another  undisturbed  indi- 
vidual. 

The  key  to  their  home  once  discovered,  the  collection 
of  a  large  series  of  these  lizards  was  merely  a  matter  of 
physical  exertion.  Every  fourth  or  fifth  stem  that  was 
examined  gave  up  its  Xantusia^  and  in  one  instance  five, 
as  many  as  were  previously  known  to  collections,  were 
found  under  a  single  tree. 

Most  of  the  lizards  were  found  between  the  bark  and 
the  ground,  but  many  had  hidden  in  the  thick  clusters 
of  dead  leaves,  from  which  it  was  very  difficult  to  dislodge 
them.  When  first  exposed  to  the  light,  they  were  dark 
colored  and  seemed  dazzled  for  a  moment,  during 
which  they  made  no  attempt  to  escape.  They  were  not 
at  all  sluggish,  however,  and,  if  not  caught  immediately, 
made  for  the  nearest  cover  as  fast  as  their  very  short 
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legs  would  permit.  This  cover  was  often  the  collector, 
and  the  little  lizards  either  hid  under  his  shoes,  or 
climbed  his  legs,  sometimes  even  reaching  his  shoulders. 
They  showed  no  desire  to  enter  the  numerous  holes  in 
the  ground  about  them,  or  to  escape  by  burrowing. 
Put  into  a  glass  bottle  they  become  very  light  colored 
in  a  few  minutes,  but  began  to  turn  dark  again  imme- 
diately after  sundown.  Young  specimens  were  numer- 
ous and  remained  dark  longer  than  adults.  Many 
fragments  of  cast  skins  were  found,  but  never  a  whole 
skin  in  one  place.  The  stomachs  of  several  individuals 
contained  the  wings  of  some  small  dipterous  insect,  the 
elytra  of  a  little  brown  beetle,  and  some  small  white 
bodies  which  resembled  spider's  eggs. 

Several  specimens  were  taken  alive  to  the  Leland 
Stanford  Junior  University  and  kept  for  some  months 
in  a  large  glass  jar  in  which  some  fine  sand  and  pieces 
of  wood  and  bark  had  been  placed.  At  first,  they  ven- 
tured out  from  their  retreat  only  at  dusk  unless  dis- 
turbed, but  after  a  few  days  they  seemed  to  become 
more  restless,  and,  urged  perhaps  by  hunger,  showed 
themselves  many  times  each  day.  At  night,  when  they 
were  always  more  active,  they  often  climbed  to  the  top 
of  a  piece  of  yucca  stem  placed  upright  in  the  middle 
of  their  cage.  No  desire  to  burrow  was  observed.  All 
declined  to  show  any  interest  in  the  small  beetles  and 
flies,  both  dead  and  living,  which  were  placed  in  the 
jar,  and  they  finally  became  greatly  emaciated. 

Mojave  was  visited  again  in  the  fall  of  the  following 
year.  The  specimens  were  all  caught  alive  and  put  into 
a  large  glass  bottle,  but  were  soon  killed  by  the  heat, 
although  care  was  taken  to  keep  them  in  the  shade  as 
much  as  possible.  Count  was  kept  as  the  lizards  were 
put  in  the   bottle  and  showed  later  that  several  more 
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were  taken  out  than  had  been  put  in.  This  may  have 
been  due  to  a  mistake  in  the  record,  but  was  more  prob- 
ably caused  by  the  birth  of  young  after  capture.  The 
adults  were  afterwards  carefully  examined  and  three 
were  found  to  contain  young,  show^ing  that  the  species 
is  ovo viviparous.  One  of  the  three  contains  two  fetuses, 
the  others  have  one  each.  The  fetal  specimens  are 
about  the  size  of  the  young  found  under  the  dead 
branches.  They  were  taken  on  the  seventeenth  and 
eighteenth  of  September. 

36. — Zantusia  henshawi  Stejneget.     Henshaw's  Night 
Lizard. 

Xantusia  henshawi^  Stejn.,  Proc.  U.  S.  Nat.  Mas.,  XVI,  1893,  p.  467 
(type  locality  Witch  Creek,  San  Diego  County,  Califor- 
nia); VanDenburoh,  Proc.  Cal.  Ac.  Sci.(2),  V,  1895,  p  530. 

Zablepah  henshavU,  Cope,  Am.  Nat.,' XXIX,  1895,  pp.  758,  860. 

Xantusia  picta,  Cope,  Am.  Nat.,  XXIX,  1895,  pp.  859,  939  (type 
locality  ^'TejonPass,  California"). 

Description. — Body  greatly  depressed,  with  very  short 
limbs.  Upper  surface  of  head  very  fiat.  Three  folds 
on  throat.  Nostril  opening  in  a  small  scute  at  junction 
of  rostral,  internasal,  postnasal,  and  first  labial  plates. 
Rostral  broad  and  rather  low,  bounded  by  first 
labial,  nasal,  and  internasal  plates.  Two  inter- 
nasals  followed  by  a  large  subquadrate  fronto- 
nasal, sometimes  divided  longitudinally;  behind  this, 
two  prefrontals,  bordered  posteriorly  by  broad  frontal 
and  first  superciliary  plates.  Each  of  two  frontoparietal 
plates  in  contact  with  frontal,  second,  third,  and  fourth 
superciliaries,  first  supratemporal,  parietal,  interparietal, 
and  its  fellow  of  opposite  side.  Parietals  and  interpa- 
rietal bordered  behind  by  two  large  occipitals.  One  or 
more  interoccipitals  sometimes  present.  A  row  of  small 
supratemporals  along  outer  edge  of  occipital  and  parietal 
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plates.  Two  large  loreals,  in  contact  below  with  superior 
labials  and  above  with  frontonasal  and  prefrontal 
plates.  Eye  surrounded  by  a  series  of  small  plates, 
upper  five  of  which  are  superciliaries.  Between  this 
ring  and  larger  loreal  two  small  plates.  Five  superior 
and  three  inferior  labials  to  a  point  below  pupil.  Eye 
large,  without  lids,  and  with  vertical  pupil.  Its  diameter 
contained  about  twice  in  distance  from  end  of  snout  to 
orbit.  Ear-opening  with  a  very  weak  anterior  dentic- 
ulation.  Symphyseal  plate  very  long.  Inferior  labials 
in  contact  with  large  sublabials.  First  pair  of  latter  in 
contact  on  median  line.  Back,  sides,  upper,  and  pos- 
terior surfaces  of  limbs,  and  gular  regions,  covered  with 
subhexagonal  granular  scales.  A  series  of  large  quad- 
rate plates  along  edge  of  last  gular  fold.  Ventrals  quad- 
rate, in  fourteen  longitudinal  and  thirty-three  or  thirty- 
four  transverse  rows.  Preanal  plates  arranged  in  three 
or  four  rows,  the  two  medial  plates  of  posterior  series 
being  largest.  Tail  conical,  somewhat  depressed  at 
its  base  and  covered  with  whorls  of  smooth  scales, 
which  are  very  narrow  and  transversely  convex.  Eight 
or  ten  femoral  pores  forming  a  series  along  each 
thigh. 

The  ground  color  above  is  broccoli  brown.  On  this 
are  numerous  large  irregular  blotches  of  very  dark  seal 
brown,  between  which  run  more  or  less  continuous  lines 
of  pale  yellow.  The  upper  surfaces  of  the  limbs  and 
head  are  similarly,  but  less  distinctly,  marked.  The 
tail  is  yellow  with  irregular  blotches  and  half  rings  of 
blackish  seal  brown.  The  lower  surfaces  are  uniform 
yellowish  white. 
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Length  to  anus 57  63        C5 

Length  of  tail 66  69        83 

Shielded  part  of  head 12i  14        13 

Snout  to  ear 12  13 

Snout  to  anterior  gular  fold 12  13 

Snout  to  posterior  gular  fold 20  21 

Fore  limb 10  16 

Hind  limb 26  27 

Base  of  fifth  to  end  of  fourth  toe 9i  10 

Distribution, — Henshaw's  Night  Lizard  has  been  found 
at  Witch  Creek,  San  Diego  County,  California.  This 
locality  is  in  the  chaparral  belt,  at  an  *'  altitude  of  about 
2,700  feet."  The  specimen  described  by  Prof.  Cope  as 
X,  picta  is  said  to  have  been  collected  in  Tejon  Pass, 
but  this  locality  needs  confirmation. 

Habits. — This  species  lives  among  the  granite  boulders 
and  comes  out  into  the  narrower  crevices  between  them 
a  few  minutes  before  dark.  It  is,  therefore,  practicable 
to  hunt  for  it  only  about  fifteen  or  twenty  minutes  each 
day.  If  a  bit  of  string  or  straw  be  introduced  into  the 
domain  of  one  of  these  lizards  it  will  often  be  seized, 
the  reptile  apparently  mistaking  it  for  some  stray  in- 
sect. 

37. — Zantusia  riversiana  Cope.     Island  Night  Lizard. 

Xantusia  riversiana,  C0P5,  Proc.  Ac.  Nat.  Sci.  Fhila.,  1883,  p.  29 
(type  locality  California);  Rivers,  Am.  Nat.  XXIII,  1889,  p. 
1100  (type  locality  stated  as  San  Nicolas  Island);  Cope,  Proc. 
U.  S.  Nat.  Mus.,  1889,  p.  147. 

Description. — Limbs  very  short  and  body  somewhat 
depressed.  Upper  surface  of  head  very  flat.  Nostril 
pierced  in  a  small  scute  at  junction  of  rostral,  internasal, 
postnasal,  and  first  labial  plates.  Rostral  broad  and 
rather  low,  bounded  by  first  labial,  nasal,  and  internasal 
plates.  Two  internasals  followed  by  a  large  hexagonal 
frontonasal.  Behind  this  two  prefrontals,  bordered 
posteriorly  by  broad  frontal  and   first  superciliary  and 
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first  supraocular  plates.  Each  of  two  frontoparietal 
plates  in  contact  with  frontal,  second,  third,  and  fourth 
supraoculars,  parietal,  interparietal,  and  its  fellow  of 
opposite  side.  Interparietal  bordered  behind  by  two 
large  occipitals.  Latter  separated  from  the  parietals  by 
two  small  scutes.  A  row  of  large  supratemporals  along 
outer  edge  of  occipital  and  parietal  plates.  Two  loreals 
in  contact  below  with  supralabials  and  above  with  fronto- 
nasal and  prefrontal  plates.  Eye  surrounded  by  a  series 
of  small  plates,  upper  five  of  which  are  superciliaries. 
Between  this  ring  and  posterior  loreal,  two  or  three  small 
plates.  A  series  of  four  supraoculars  separating  super- 
ciliaries from  frontal  and  frontoparietal  plates.  Five 
superior  and  four  or  five  inferior  labials  to  a  point  below 
pupil.  Eye  large,  without  lids,  and  with  vertical  pupil. 
Ear  with  a  weak  anterior  denticulation.  Inferior  labials 
in  contact  with  large  sublabials.  First  pair  of  latter  in 
contact  on  median  line.  Back,  sides,  upper  and  poste- 
rior surfaces  of  limbs,  and  gular  regions,  covered  with 


flattened  granules.  A  series  of  large  plates  along  edge 
of  last  gular  fold.  Quadrate  ventrals  in  sixteen  longi- 
tudinal and  thirty-two  to  thirty-five  transverse  rows. 
Large  preanal  plates  arranged  in  two  or  three  series, 
edged  by  smaller   scales    and   granules.     Tail   conical, 
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covered  with  whorls  of  smooth,  narrow,  and  transversely 
convex  scales.  A  series  of  from  ten  to  twelve  femoral 
pores  along  each  thigh. 

The  ground  color  is  smoke  gray  or  cinnamon,  with 
numerous  irregular  maculations  of  dark  brown  or  black. 
These  markings  are  much  smaller  and  less  numerous  on 
the  lower  surfaces.  There  is  considerable  variation  in 
the  color  pattern.  One  specimen  has  two  narrow  paral- 
lel black  lines,  originating  at  the  posterior  edge  of  each 
occipital  plate  and  running  the  whole  length  of  the 
back.  The  space  between  each  pair  of  these  lines  is 
unmarked,  but  the  rest  of  the  upper  surface  is  irregu- 
larly spotted.  Other  specimens  offer  an  almost  perfect 
imitation  of  coarse  granitic  rock. 

Length  to  anus 106 

Length  of  tail 73* 

Shielded  part  of  head 24 

Snout  to  ear 24 

Snoat  to  anterior  gular  fold 20 

Snout  to  posterior  gnlar  fold 34 

Fore  limb 30 

Hind  limb 38 

Base  of  fifth  to  end  of  fourth  toe 14 

Distribution. — This  largest  species  of  the  group  has 
been  recorded  from  San  Nicolas,  Santa  Catalina,  and 
San  Clemente  Islands,  California. 

Family  VIII.     TEIID^. 

This  family  contains  a  large  number  of  American 
lizards  of  various  forms  and  scaling.  They  are  most 
closely  related  to  the  Lacertida?  of  the  Old  World.  The 
tongue  is  slender  and  ends  in  two  long  smooth  points. 
The  head  is  covered  with  large,  regular  plates  (except  in 
the    South   American    CaUopisies),     An    ear-opening  is 


•  Reproduced. 
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asually  present.  Eyelids  are  rarely  wanting.  Femoral 
and  preanal  pores  may  be  either  present  or  absent. 
The  limbs  are  rudimentary  in  some  members  of  the 
group.     Two  genera  have  been  found  in  California. 

SYNOPSIS  OP  GENERA. 

*.~Two  frontoparietal  plates Cnexnidophorua. — p.  133. 

a*.— One  frontoparietal  plate Verticaria.— p.  140. 

Gentts  i8.     CNEMIDOPHORUS. 

'*  CnemidophoruB,  Waoleb,  Syst.  Amph.,  1830,  p.  154  (part)." 

There  are  four  pentadactyle  limbs.  The  head- plates 
are  large,  except  the  occipitals,  which  are  small  and 
irregular.  There  are  two  frontoparietal  plates.  The 
back  and  sides  are  covered  with  small,  smooth,  granular 
scales.  The  ventral  plates  are  large  and  arranged  in 
both  transverse  and  longitudinal  series.  The  legs  and 
tail  are  very  long;  the  latter,  slender  and  provided  with 
large  scales,  which  are  keeled  above  but  smooth  below. 
The  eye  has  well  developed  lids  and  a  round  pupil. 
Large  ear-openings  are  present.  One  strong  and  sev- 
eral weaker  folds  cross  the  throat.  Femoral  pores  are 
present. 

SYNOPSIS  OF  SPECIES." 

a. — Markings  on  sides  of  head  not  well  defined,  almost  obsolete;  throat 
often  saifased  with  slate  or  gray C.  ti^ris. — p.  134. 

a*. — Markings  on  sides  of  head  very  distinct  and  well  defined;  throat  not 
(sometimes  slightly  in  C.  sUjnegeri)  suffused  with  gray  or  slate. 


•Prof.  Cope  has  dMCrib^d  (Tnna.  Am.  Philos.  Soc.,  (2).  XVU.  1893.  p.  40,  pi.  IX.  fig.  8) 
Cutmiippknnu  igpUmviUatu  from  a  specimen  ssld  to  bsve  been  collected  by  Dr.  Boyle  in 
■1  Dondo  Gonnty,  Cal.,  and  now  deposited  in  the  United  States  National  Museom.  The 
registers  of  this  museom  state,  in  Prof.  Baird's  hsndwrltlng,  that  the  number  2873. 
attached  to  this  CntwddopkontM,  belongs  to  two  specimens  of  Sceloportu.  These  SceUpari, 
properly  numbered,  are  still  on  the  museum  shelves,  and  it  therefore  seems  probable 
that  the  type  and  only  known  specimen  of  CnemidojAonu  MtpUmviUaiuB  is  not  of  Califor- 
nlan  origin,  bat  has  been  so  labeled  through  an  erroneous  duplication  of  museum  num- 


It  may  be  readily  distinguished  from  the  three  CnemidUfphori  known  to  be  Californian  by 
the  presence  of  enlarged  plates  on  the  posterior  surface  of  its  forearm. 
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b. — Spots    on  throat  few  and  small:  central  gular  and  collar  scales 
smaller C.  ti^s  undulatus. — p.  137. 

b^. — Spots  on  throat  namerons  and  large,  often  forming  irregnlar  trans- 
verse bands;  central  gular  and  collar  scales  larger. 

C.  stejnegeri.— p.  139. 

38 — Cnemidophorus  tigris   Baird   &   Girard.      Desert 
Whiptail. 

/  Ameiva  tessellcUa,  Say,  Long's  Exped.  Rocky  Mts.,  1823,  II 
(Philadelphia)  p.  50  (London)  p.  351,  note  33  (type  locality 
Arkansas  River  near  Castle  Rock  Creek*). 

Cnemidophorus  tigriSt  Baibd  &  Gibard,  Proc.  Ac.  Nat.  Sci.  Phila., 
VI,  1852,  p,  69  (type  locality  Valley  of  Great  Salt  Lake, 
Utah);  Baird  &  Girard,  Stansbary's  Report  Gt.  Salt  Lake, 
p.  338,  pi.  II;  Baird,  U.  8.  Mei.  Bound.  Snrv.,  1859,  II,  p.  10, 
pi.  XXXIII;  Stejneger,  N.  a.  Fauna,  No.  7,  1893,  p.  198. 

Cnemidophorus  gracilis,  Baird  &  Girard,  Proc.  Ac.  Nat,  Sci.  Phila., 
VI,  1852,  p.  128  (type  locality  Desert  of  Colorado,  Cal.); 
Baird,  U.  S.  Mex.  Bound.  Surv.,  1859,  II,  p.  10,  pi.  XXXIV, 
figs.  7-14. 

Cnemidophorus  tessilatus,  Baird,  Pac.  RR.  Surv.,  X,  pt.  IV,  p.  18. 

Cnemidophorus  tessellatus  tessellatus,  Cope,  Trans.  Am.  Philos.  Soc. 
(2),  XVII,  pt.  1,  1892,  p.  34,  pi.  VII. 

Description, — Snout  long,  with  nearly  vertical  sides. 
Nostrils  opening  in  large  anterior  nasal  plates;  latter  in 
contact  on  top  of  snout.  Posterior  nasal  forming 
sutures  with  anterior  nasal,  first,  second  and  third 
labials,  loreal,  prefrontal,  and  frontonasal  plates. 
Loreal  in  contact  with  third  and  fourth  labials,  first 
subocular,  preocular,  first  superciliary,  prefrontal, 
posterior  nasal,  and  sometimes  first  supraocular  plates. 
Four  supraoculars,  first  and  fourth  smaller  than  others. 
Second,  third,  and  fourth  supraoculars  separated  from 
superciliaries  by  small  convex  granules.  Similar  gran- 
ules intrude  between  third  and  fourth  supraoculars 
and  frontoparietal  and  parietal,  Occcipitals  represented 
by  from  two  to  four   transverse  series  of  small  plates 


*  Colorftdo. 
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behind  paiietals  and  interparietal.  About  five  superior 
aud  six  inferior  labials  to  a  point  below  middle  of  eye. 
Sublabials  large  and,  except  first,  separated  from  infra- 
labials  by  small  granules  and  plates.  Anterior  gulars 
largest  centrally,  becoming  gradually  smaller  laterally 
aud  anteriorly,  aud  changing  rather  abruptly  to  smaller 
posterior  gulars.  Central  gular  aud  collar  scales  a  little 
smaller  than  in  C.  atejnfigeii.  Scales  on  center  of  collar 
of  moderate  size,  those  on  its  edge  smaller.  Small, 
etnooth,  eonvex  granules  on  back  usually  slightly  larger 
than  in  C.  stejnegeri.  £ight  longitudinal  rows  of  ven- 
tral plates.  From  three  to  six  large  scutes,  surrounded 
by  smaller  plates  and  granules,  in  front  of  anus.  Pos< 
terior  surface  of  forearm  covered  with  small,  nearly 
equal-sized  granules.  Tail  very  long  and  provided  with 
rings  of  large,  obliquely  keeled  scales.  Femoral  pores 
varying  from  eighteen  to  twenty-three. 


The  color  above  is  brownish,  yellowish,  or  bluish  gray, 
becoming  paler  toward  the  tail  aud  darker  on  the  sides, 
with  very  irregular  dark  and  light  marblings.  In  young 
specimens  there  are  aarrow  tight  longitudinal  lines  sep- 
arated by  darker  bands,  which  are  more  or  less  broken 
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up  by  spots  of  the  same  color  as  the  lines.  In  older 
specimens  these  lines  have  become  more  or  less  obscure, 
and  in  some  specimens  the  upper  surface  is  nearly  uni- 
color.  The  upper  surfaces  of  the  limbs  are  similarly 
colored.  The  dark  markings  on  the  sides  of  the  head 
and  neck  and  on  the  gular  region  are  small  and  ill  defined. 
The  tail  is  gray  or  brown,  often  with  dark  lines  along 
the  keels  of  its  upper  scales.  All  the  lower  surfaces  are 
creamy  white,  usually  suffused  with  gray  or  slate  on  the 
gular  region  or  chest,  and  maculated  with  black. 

Length  to  anus 47  61  82  83  92  93 

Length  of  tail 124  184  190  207  204  212 

Snout  to  ear 11  15  19  20  20  22 

Snout  to  interparietal 10  12  16  15  16  17 

Width  of  head 7  9  11  12  12  14 

Fore  limb 17  24  29  31  32  32 

Hind  limb 34  47  56  56  61  65 

Base  of  fifth  to  end  of  fourth  toe 16  23  25  25  28  29 

Distribution, — The  Desert  Whiptail  Lizard  or  **  Swift 
Jack  '*  is  common  in  many  parts  of  the  Mojave  and 
Colorado  Deserts  and  the  Great  Basin,  but  does  not 
range  farther  west.  It  has  been  taken  in  Owen's,  Coso, 
Death,  Panamint,  and  Deep  Spring  Valleys,  in  Inyo 
County;  at  Mojave,  in  Kern  County;  Barstow,  The 
Needles,  Leach  Point  Valley,  and  Warren's  Wells,  in 
San  Bernardino  County;  and  Fort  Yuma,  in  San  Diego 
County,  California.  Its  range  extends  across  Nevada 
(Pahrump  Valley,  Oasis  Valley,  Pahranagat  Valley, 
vicinity  Reno)  to  southern  Idaho  (Plains  near  Snake 
River)  and  western  Utah  (Santa  Clara  and  Great  Salt 
Lake  Valleys). 

Habits, — This  species  lives  on  the  open  desert,  over 
which  it  runs  with  great  swiftness.  The  sand  banks 
near  The  Needles  are  covered  with  its  tracks,  which  end 
in  the  holes  made  by  small  mammals.  So  far  as  I  have 
been  able  to  learn,  its  food  consists  entirely  of  insects. 
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39. — Cnemidophonis  tigris  undulatus  (Hallowell ) .    Cali- 
fornia Whiptail. 

Cnemidophorus  undulatus^  Hallowell,  Proc.  Ac.  Nat.  Soi.  Phila., 
Vll,  1854,  p.  94  (type  locality  '«Fort  Tuma,  San  Joaquin 
Valley,"  [=Fort  Miller,  Fresno  County,  Calif.]);  Hallow., 
Rept.  U.  S.  Pac.  R.  R.  Snrv.,  X,  pt.  IV,  1859,  p.  8,  pi.  IX,  fig.  2. 

Cnemidopkorun  iigriA  undulcUus,  Stejneobr,  N.  A.  Fauna,  No.  7, 
p.  200. 

Description, — Whole  animal  long  and  slender.  Nos- 
trils opening  in  large  anterior  nasal  plates;  latter  meet- 
ing on  top  of  snout.  Posterior  nasal  forming  sutures 
with  anterior  nasal,  first,  second  and  third  labials,  loreai, 
prefrontal,  and  frontonasal  plates.  Loreai  in  contact 
with  third  and  fourth  labials,  first  subocular,  preocular, 
first  superciliary,  prefrontal,  posterior  nasal,  and  first 
supraocular  plates.  Four  supraoculars,  first  and  fourth 
smaller  than  others.  Second,  third,  and  fourth  supra- 
oculars separated  from  superciliaries  by  small  convex 
granules.  Similar  granules  between  third  and  fourth 
supraoculars  and  frontoparietal  and  parietal  plates. 
Behind  parietals,  two  or  three  transverse  series  of  small 
occipitals.  About  five  superior  and  six  inferior  labials 
to  a  point  below  pupils.  Sublabials  large,  and,  except 
first,  separated  from  infralabials  by  small  plates  and 
granules.  Anterior  gulars  largest  centrally,  becoming 
gradually  smaller  laterally  and  anteriorly,  and  changing 
abruptly  to  smaller  posterior  gulars.  Largest  gular  and 
collar  scales  averaging  smaller  than  in  C.  stejnegeri. 
Scales  on  center  of  collar  moderately  large,  those  on  its 
edge  smaller.  Back  covered  with  small,  smooth,  convex 
granules  slightly  larger  than  in  C,  tigris.  Ventral  plates 
in  eight  longitudinal  rows.  Several  large  plates,  sur- 
rounded by  smaller  plates  and  granules,  in  front  of  anal 
opening.  Posterior  surface  of  forearm  covered  with 
small,  nearly  equal-sized  granules.       Long  slender  tail 
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provided  with  rings  of  large,  obliquely  keeled  scales. 
Femoral  pores  varying  in  number  from  eighteen  to 
twenty-three. 

The  back  is  grayish  or  yellowish  brown  with  about 
seven  or  nine  wavy  black  longitudinal  bands  or  rows  of 
spots  which  are  sometimes  broken  up  into  irregular 
marblings.  On  the  sides  of  the  head  and  neck  are 
numerous,  large,  well  defined  black  blotches.  The  limbs 
are  marbled  with  black.  The  tail  is  yellowish  or  olive- 
brown,  darkest  along  the  keels  of  the  upper  scales.  The 
lower  surfaces  are  creamy  or  buflfy  white,  often  spotted 
or  blotched  with  black;  the  markings  on  the  gular  region 
being  few  and  usually  very  small. 

Length  to  anus 79  79  87  99  103  106 

Length  of  tail   207  204  242  252  231 

Snonttoear 18  18  19  23  22  24 

Snont  to  interparietal  plate 15  15  15  18  18  19 

Width  of  head 11  11  12  16  13  15 

Forelimb 29  29  30  33  35  36 

Hind  limb 59  58  64  68  71  73 

Base  of  fifth  to  end  of  fourth  toe 30  28  30  31  32  32 

Distribution.  —  The  California  Whiptail  Lizard  re- 
places C.  tigris  in  the  northern,  as  C,  stejnegeri  does  in 
the  southern,  portion  of  California  west  of  the  desert. 
Its  range  seems  to  be  continuous  with  that  of  C.  tigris 
through  Walker  and  Tehachapi  Passes  and  the  Canada 
de  las  Uvas,  and  thence  extends  north  on  the  lower 
levels  of  the  western  slope  of  the  Sierra  Nevada  at  least 
as  far  as  Mariposa  County.  West  of  the  San  Joaquin 
and  Sacramento  Valleys,  it  has  been  found  at  Los  Gatos, 
in  Santa  Clara  County,  and  at  Kelseyville,  in  Lake 
County. 

Habits, — Very  little  is  known  of  the  habits  of  this 
lizard.  When  hard  pressed,  it  often  tries  to  elude  pur- 
suit by  burrowing,  although  it  can  run  very  swiftly.  It 
mates,  near  Los  Gatos,  early  in  June. 
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40. — CnemidophorttS  stejnegeri  Van  Denburgh.     Stej- 
neoer's  Whiptail. 

CnemidophoruB  Btejnegeri^  Van  Denburgh,  Proc.  Cal.  Ac.  Sci.  (2), 
IV,  Pt.  I,  1894,  p.  300  (type  locality  between  San  Rafael  and 
Ensenada,  Lower  California,  Mex.)- 

Description, — Body  long,  with  a  very  slender  tail  and 
very  long  legs.  Nostrils  opening  in  large  anterior  nasal 
plates;  latter  in  contact  on  top  of  snout.  Posterior 
nasal  forming  sutures  with  anterior  nasal,  first,  second, 
and  third  labials,  loreal,  prefrontal,  and  frontonasal 
plates.  Loreal  in  contact  with  third  and  fourth  labials; 
first  subocular,  preocular,  first  superciliary,  prefrontal, 
posterior  nasal,  and  sometimes  first  supraocular  plates. 
Four  supraoculars,  fourth  smallest.  Second,  third,  and 
fourth  supraoculars  separated  from  superciliaries  by 
small  convex  granules.  Similar  granules  between  third 
and  fourth  supraoculars  and  frontoparietal  and  parietal. 
One  to  three  transverse  series  of  small  occipitals  behind 
parietals  and  interparietal.  About  five  superior  and 
five  or  six  inferior  labials  to  a  point  below  pupil.  Sub- 
labials  large  and,  except  anteriorly,  separated  from 
infralabials  by  small  granules  and  plates.  Anterior 
gulars  largest  centrally,  becoming  gradually  smaller 
laterally  and  anteriorly,  and  changing  rather  abruptly 
to  smaller  posterior  gulars.  Central  gular  and  collar 
scales  averaging  larger  than  in  C,  tigris  and  C.  f.  undu- 
laius.  Scales  on  center  of  collar  larger  than  those  on 
its  edge.  Back  covered  with  small,  smooth,  convex 
granules,  usually  slightly  smaller  than  in  (7.  tigris  and 
(7.  t,  undulatxLS.  Ventral  plates  in  eight  longitudinal 
rows.  From  two  to  five  large  plates,  surrounded  by 
smaller  plates  and  granules,  in  front  of  anus.  Posterior 
surface  of  forearm  covered  with  small,  nearly  equal- 
sized  granules.     Tail  long,  provided  with  rings  of  large, 
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obliquely  keeled  scales.      Femoral  pores  varying   from 
niueteen  to  twenty-five  on  each  thigh. 

The  color  above  is  yellowish  or  grayish  brown,  becom- 
ing grayer  toward  the  head  and  paler  on  the  sides,  with 
seven  or  nine  undulate  black  bands  or  longitudinal 
rows  of  irregular  spots.  The  upper  surfaces  of  the  limbs 
are  brown  or  gray  reticulated  with  black.  On  the  sides 
of  the  head  and  neck  are  numerous  large,  well  defined 
black  blotches.  The  tail  is  yellowish  or  olive-brown, 
darkest  along  the  keels  of  its  upper  scales.  The  lower 
surfaces  are  yellowish  white,  rarely  faintly  washed  with 
gray,  usually  much  spotted  or  blotched  with  black;  the 
markings  on  the  gular  region  being  numerous  and 
large,  often  forming  irregular  cross-bands. 

Length  to  anus 73  89  91  93  96  98 

Length  of  tail 119  229  212  247  252 

Snout  to  ear 17  21  21  20  23  23 

Snout  to  interparietal 14  17  17  17  18  18 

Width  of  head 10  13  13  12  15  16 

Fore  limb 26  31  30  30  31  33 

Hind  limb 53  60  68  60  63  68 

Base  of  tifth  to  end  of  fourth  toe 25  28  26  27  29  30 

Distribution, — Stejneger's  Whiptailed  Lizard  inhabits 
the  western  slope  of  the  coast  ranges  of  San  Diego, 
Riverside,  and  San  Bernardino  Counties  (Santa  Ysabel 
Valley,  Witch  Creek,  Julian  Mountains,  Clogston's  Val- 
ley, San  Jacinto,  Hemet  Valley,  Lytle  Creek),  and 
probably  will  be  found  also  in  parts  of  Orange  and  Los 
Angeles  Counties,  California. 

Habits. — Unknown,  but,  doubtless,  similar  to  those  of 
Cnemidophorus  tigris  undulatus. 

Genus  19.     VERTICARIA. 

Verticaria,  Cope,  Proc.  Amer.  Philos.  Soc,  XI,   1869,  p.   158  (type 
hyperythra). 

There  are  four  pentadactyle  limbs.      The  head-plates 
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are  large,  except  the  occipitals,  which  are  small  and  ir- 
regular. The  frontoparietal  plate  is  single.  The  back 
and  sides  are  covered  with  small,  smooth  granules.  The 
ventral  plates  are  large  and  are  arranged  in  both  trans- 
verse and  longitudinal  series.  The  tail  is  very  long  and 
slender  and  is  provided  with  large  scales,  which  are 
keeled  on  its  upper  surface  but  smooth  below.  The  eye 
has  well  developed  lids  and  round  pupil.  A  large  ear- 
opening  is  present.  One  strong  and  several  weaker  folds 
cross  the  throat.  Long  series  of  femoral  pores  are 
present. 

41. — Verticaria  hyperythra  beldingi  (Stejneger).     Beld- 
iNo's  Orange-throat. 

Verticaria  hyperythra,  Copb,  Proo.  Ac.  Nat.  Sci.  Phila.,  18S3,  p.  32. 
Verticaria  beldingi,  Stejnboer,  Proc.  U.  S.  Nat.  Mus.,  XVII,   1S94, 

p.  17  (type  locality  Oerros  Island,  Lower  Oalifomia«  Mex.). 
Verticaria  hyperythra  heldingi.  Van  Denburoh,  Proc.  Cal.  Ac.  Sci. 

(2).  V,  18»5,  p.  131. 

Description. — Nostrils  opening  in  large  anterior  nasal 
plates,  which  meet  on  top  of  snout.  Posterior  nasal 
forming  sutures  with  anterior  nasal,  first,  second,  and 
sometimes  third  labials,  loreal,  prefrontal,  and  fronto- 
nasal plates.  Loreal  in  contact  with  third,  fourth,  and 
(usually)  second  labials,  first  subocular,  preocular,  first 
superciliary,  (often)  first  supraocular,  prefrontal,  and 
posterior  nasal  plates;  sometimes  divided  into  a  larger 
anterior  and  smaller  posterior  portion.  Three  or  four 
supraoculars ;  first  in  contact  with  superciliary ,  prefrontal, 
and  frontal  plates;  others  separated  from  superciliaries 
and  parietal,  and  usually  from  frontoparietal,  frontal, 
and  first  supraocular,  by  small  granular  scales.  A  single 
large  frontoparietal  plate  separating  frontal  from  inter- 
parietal and  parietals.  One  or  two  transverse  rows  of 
small  occipital  plates.     About  five  superior  and  as  many 
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inferior  labials  to  a  point  below  middle  of  eye.  Large 
sublabial  plates  present.  Gulars  large  centrally,  becom- 
ing smaller  anteriorly  and  laterally,  and  changing  ab- 
ruptly to  smaller  granules  posteriorly.  Scales  enfold  or 
collar  usually  large,  largest  being  along  its  edge.  Eight 
longitudinal  rows  of  ventral  plates.  Back  and  sides 
covered  with  small,  smooth,  equal-sized  granules.  Limbs 
plated  in  front  and  below.  Rings  of  large  scales, 
strongly  keeled  except  on  the  proximal  part  of  its  ventral 
surface,  covering  tail.  Ear-opening  large,  without  den- 
ticulation.  About  thirteen  to  sixteen  pores  in  a  series 
along  each  thigh. 


The  back  is  black  or  brown,  darkest  in  young  speci 
mens,  sometimes  dotted  with  gray,  with  three  longi- 
tudinal light  lines  on  each  side.  The  lower  two  of  these 
lines  are  wider  and  lighter  than  the  upper  one.  The 
lowest  line  is  continued  along  the  side  of  the  head  and 
thigh.  Near  its  base  the  tail  is  banded  like  the  back, 
but  it  becomes  unicolor  toward  the  tip.  It  is  bright 
campanula  blue  in  young  specimens,  but  this  color  dis- 
appears with  age.  The  lower  surfaces  are  yellowish 
white,  often  tinted  with  gray  or  bluish  slate  on  the  belly, 
more  or  less  washed  with  bright  reddish  orange-chrome 
in  adult  males. 
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Length  to  anus 31  36  59  61  65  68 

Length  of  tail 65  77  98*  132*  166  147* 

Snout  to  ear 8  8  13  14  14  15 

Snout  to  interparietal  plate 6i  7  10  11  11  12 

Width  of  head 5  5  8  8  8  9 

Fore  limb 11  12  19  20  20  22 

Hind  limb 22  23  37  42  41  46 

Base  of  fifth  to  end  of  fourth  toe 10  11  17  19  19  20 

Distribution, — Belding's  Orange-throated  Lizard  has 
been  found  in  California  only  in  the  western  parts  of 
San  Diego  and  Riverside  Counties  (San  Diego,  Mexican 
border  between  Campo  and  the  coast,  Oak  Grove,  be- 
tween Oceanside  and  San  Jacinto,  San  Jacinto,  River- 
side), but  ranges  for  some  distance  down  the  peninsula 
of  Lower  California. 

Habits. — At  San  Jacinto  this  lizard  lives  on  rocky 
hillsides,  is  very  shy,  and  quickly  retreats  to  holes  when 
approached . 

Family  IX.     SCINCIDiE. 

The  tongue  is  slightly  notched  at  its  tip.  The  head 
is  covered  with  large,  regular  plates.  The  scales  on  the 
body  and  tail  are  moderately  large,  imbricate,  and  rein- 
forced with  an  armor  of  bony  plates.  The  eyes  have 
round  pupils  and  well  developed  lids.  Femoral  pores 
are  absent.  Limbs  may  be  either  present  or  absent.  An 
interoccipital  plate  is  rarely  present. 

A  single  genus  represents  this  family  in  California. 

Genus  20.     EUMECES. 

Eumecea,  Wikgm.,  Herp.,  Mex.,  1S34,  p.  36  (part);  Plesiiodon,  Dum. 
k,  BiBR.,  Erpet.  Gen.,  V,  1839,  p.  697;  Lamproaaurtui,  Hallow., 
Proc.  Ac.  Nat.  Sci.  Phila.,  1852,  p.  206  (type  gruttulatus); 
**  EuryUpis,  Blyth,  Journ.,  As.  Soc.  Beng.,  XXIII,  1854,  p. 
739." 

The  limbs  are  four,  pentadactyle.     The  dorsal,  lateral, 

*Beprodiiced. 
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caudal,  and  ventral  scales  are  thin,  smooth,  and  strongly 
imbricate.  A  distinct  ear-opening  is  present.  Gular 
and  lateral  dermal  folds  are  absent.  The  tail  is  moder- 
ately long. 

SYNOPSIS  OF  SPECIES. 

a. — Light  lines  persiatent,  the  upper  pair  separated  by  two  and  two  half 
rows  of  scales;  head  never  red E.  skiltonianus. — p.  144. 

a'''. — Light  lines  present  in  yoang  only,  upper  pair  separated  by  not  more 
than  two  rows  of  soales;  head  bright  red  iu  adults. 

E.  gilberti. — p.  147. 

42. — Eumeces  skUtonianus  (Baird  &  Girard).     Western 
Skink. 

PUsiiodon    skiltonianunit   Baird  &  Girard,    Proc.  Ac.    Nat.    Sci. 

Phila.,  YI,  1852,  p.  69  (type  locality  Oregon) ;  Baird  &  Girard, 

Stansbury's  Exped.  Gt.  Salt  Lake,  1853,  p.  349,  pi.  lY,  figs.  4-6. 
Eumeces  qu(uirilineaiu8f  Hallowell,  U.  S.  Pao.  R.  B.  Surv.,  X,  1859, 

Pt.  lY,  p.  10,  pi.  IX,  fig.  3  (type  locality  near  Mojave  Biver 

and  in  S^n  Bernardino  Valley,  southern  California). 
Eumeces  akiltonianua.  Cope,  Bull.  U.S.  Nat.  Mus.,   No.  1,  1875,  p. 

45.     Harrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  1883,  p.  41;  Stej- 

NEGER,  N.  A.  Fauna,  No.  7,  1893,  p,  201. 
Eumeces  hallowellii,  BocouRT,  Miss.  Sci.  au  Mex.,  Rept.,  6<»,  livr., 

1879,  p.  435,  pi.  XXII  E,  tig.  7  (type  locality  California). 

Description, — Body  long  and  rounded,  with  long  tail 
and  short  legs.  Nasal  scute  small,  in  contact  with  iii- 
ternasal,  postnasal,  first  labial,  and  rostral  plates.  Post- 
nasal touching  nasal,  internasal,  anterior  loreal,  and 
first  and  second  labial  plates.  Anterior  loreal  forming 
sutures  with  postnasal,  internasal,  (usually)  frontonasal, 
prefrontal,  posterior  loreal,  and  second  and  third  labials. 
Posterior  loreal  larger  than  anterior  and  bordered  be- 
hind by  two  preoculars  and  first  superciliary.  Four 
large  supraoculars,  first  three  touching  long  frontal. 
Interparietal  larger  than  either  frontoparietal,  but  very 
narrow  posteriorly  and  sometimes  not  separating 
parietals.  Parietals  very  large  and  followed  by  one  or 
two    pair   of    wide    occipitals.     Temporal    plates    very 


REPTILES   OF   THE    PACIFIC   COAST.  145 

large.  Upper  labials  seven  or  eight  in  number,  last 
largest.  Symphyseal  very  broad  and  followed  by  one  or 
two  wide  azygous  sublabials  (postmentals),  and  several 
large,  paired  sublabials  in  contact  with  infralabials. 
All  scales  on  body,  limbs,  and  tail  similar  in  shape,  very 
smooth,  and  strongly  imbricate.  Lower  caudals  of 
median  series  greatly  enlarged  transversely.  Upper 
caudals  about  size  of  dorsals,  larger  than  laterals,  ven- 
trals,  and  gulars.  Twenty-four  or  twenty-six  rows  of 
scales  encircling  middle  of  body.  Ear-opening  about 
size  of  a  gular  scale  and  feebly  denticulated  anteriorly. 


The  color  above  is  black  or  dark  olive,  with  two 
bluish  gray  or  pale  brown  lines  along  each  side.  The 
upper  of  these  lines  originates  at  the  internasal  plate, 
crosses  the  anterior  loreal,  prefrontal,  supraocular,  and 
parietal  plates,  and  runs  along  the  dorsal  scales  of  the 
second  and  third  rows  from  the  median  line  to,  and 
often  for  some  distance  along,  the  tail.  The  lower 
traverses  the  upper  labial  plates,  crosses  the  ear-open- 
ing, and  continues  along  the  side  of  the  neck  and  body 
to  the  hind  limb,  often  reappearing  on  the  tail.  The 
ground  color  is  usually  darkest  near  the  light  lines. 
The  upper  pair  of  the  latter  are  separated  by  about  two 
and  two  half  rows  of  scales.  The  limbs  are  olive,  some- 
times marked  with  darker  brown  on  the  margins  of  the 
scales:  The  bands  of  the  back  are  continued  for  a  vary- 
ing distance  on  the  tail,  which   is  elsewhere   greenish 
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bluish,  or  grayish  slate  in  adults,  bright  cobalt  blue  in 
young.  The  lower  surfaces  are  yellowish  white,  often 
clouded  with  blue  or  slate  on  the  belly  and  throat. 

In  very  old  specimens  the  ground  color  becomes  paler 
and  the  lines  widen  and  sometimes  almost  disappear. 

Length  to  anus 29 

Length  of  tail 40 

Snout  to  ear 7 

Snout  to  occipital  plates 6 

Fore  limb 7 

Hind  limb 10 

Base  of  fifth  to  end  of  fourth  toe 4 

Distribution, — The  Western  Skink,  Skilton's  Skink, 
or  Blue-tailed  Lizard,  is  more  widely  distributed  in  Cali- 
fornia  than  any  other  saurian.  It  probably  ranges 
over  the  entire  State,  except  the  lower,  dryer  portions  of 
the  Colorado  and  Mojave  Deserts  and  San  Joaquin  Val- 
ley. It  has  been  found  in  San  Diego  (San  Diego,  Cuy- 
amaca  Mountains),  Riverside  (San  Jacinto),  Los  Angeles 
(Los  Angeles),  San  Bernardino  (Mojave  River),  Santa 
Barbara  (Santa  Barbara),  Inyo  (Argus  and  Panamint 
Mountains),  Kern  (Fort  Tejon,  Kern  River),  Tulare 
(White  River,  Trout  Meadows),  Fresno  (Fresno),  El 
Dorado,  Placer  (Red  Point),  Shasta  (Pitt  River,  Baird),^ 
Siskiyou  (Fort  Jones),  Lake  (Kelseyville),  Sonoma 
(Healdsburg),  Napa  (Napa),  Marin  (Larkspur),  Alame- 
da (Berkeley,  Oakland),  San  Mateo  (Pescadero),  Santa 
Clara  (Palo  Alto,  College  Park,  Mountain  View,  Black 
Mountain,  Alum  Rock  Canon,  Smith  Creek,  Mt.  Hamil- 
ton, Los  Gatos),  Santa'Cruz  (Big  Basin,  Boulder  Creek, 
Corralitos),  and  Monterey  (Monterey)  Counties,  Cali- 
fornia. 

This  species  lives  also  in  western  Oregon  (Willamette 
Valley),  and  probably  will  be  found  in  Washington. 

Habits. — This  lizard  seems  to  be  most  abundant  in 
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damp  places,  such  as  are  found  throughout  the  redwood 
forests  of  the  Coast  Range.  Here  it  is  usually  found 
under  decaying  logs  or  behind  the  loose  bark  of  old 
stumps.  It  is  rather  slow  of  movement  and  may  easily 
be  caught  with  the  hands.  Its  food  consists  of  insects. 
Vegetable  matter  is  sometimes  found  in  its  stomach  but 
is  the  food  of  caterpillars  eaten  by  the  lizard. 

43. — ^Eumeces    gUberti  Van   Denburgh.      Bed-headed 
Skine. 

Eumeees  gilberti.  Van  D.,  Proc.  Cal.  Ac.  Sci.  (2),  YI,  1S96,  p.  350 
(type  locality  Yosemite  Valley,  Mariposa  County,  Oali- 
fomia). 

Description. — Body  long  and  rounded,  with  long  tail 
and  short  legs.  Nasal  plate  small,  in  contact  with  in- 
tarnasal,  postnasal,  first  labial,  and  rostral.  Postnasal 
touching  nasal,  internasal,  anterior  loreal,  and  first  and 
second  labial  plates.  Anterior  loreal  forming  sutures 
with  postnasal,  internasal,  frontonasal,  prefrontal,  pos- 
terior loreal,  and  second  and  third  labials.  Posterior 
loreal  larger  than  anterior  and  bordered  behind  by  two 
preoculars  and  first  superciliary.  Four  large  supraocu- 
lars, first  three  touching  long  frontal.  Interparietal 
larger  than  either  frontoparietal,  but  narrower  than 
usually  in  E.  skiltonianus^  and  often  not  separating 
parietals.  Parietals  very  large  and  followed  by  one  or 
two  pair  of  wide  occipitals.  Temporals  very  large. 
Upper  labials  eight  in  number,  eighth  largest.  Sym- 
physeal  very  broad  and  followed  by  two  wide  azygous 
sublabials  and  several  large,  paired  sublabials  in  con- 
tact with  infralabials.  All  scales  on  body,  limbs,  and  tail 
similar  in  shape,  very  smooth,  and  strongly  imbricate. 
Median  series  of  lower  caudals  greatly  enlarged  trans- 
versely. Upper  caudals  about  size  of  dorsals,  larger 
than    laterals,    ventrals,  and    gulars.     Twenty-four    or 
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twenty-six  rows  of  scales  encircling  middle  of  body. 
Ear-opening  about  size  of  an  abdominal  scale  and 
feebly  denticulate  anteriorly.  In  old  specimens  of  this 
skink,  as  in  other  species,  the  temporal  regions  become 
more  or  less  swollen. 

The  adult  is  brownish  olive  above,  slightly  bronzed,  or 
faintly  washed  with  red,  without  traces  of  longitudinal 
lines.  The  dorsal  scales  are  edged  with  darker  brown, 
and  often,  especially  toward  the  tail,  show  central  spots 
of  verdigris  green.  The  tail  is  greenish  or  grayish 
yellow.  The  limbs  are  colored  like  the  back.  The  entire 
head  and  more  or  less  of  the  neck  are  bright  poppy  red 
slightly  tinged  with  carmine.  This  color  is  brightest  just 
behind  the  ear-opening,  sometimes  slightly  mixed  with 
olive  on  top  of  the  head.  The  lower  surfaces,  behind 
the  red  of  the  throat,  are  dull  yellowish  white. 

The  head  and  back  of  the  smallest  specimen  are  dark 
seal  brown,  darkest  on  the  margins  of  the  scales,  with 
four  longitudinal  light  lines.  The  lower  line  on  each 
side  is  indistinct,  hardly  to  be  distinguished  from  the 
coloration  of  the  ventral  surfaces,  except  between  the 
ear  and  the  fore  limb.  The  upper  pair  of  light  lines  are 
broader  than  in  E,  skiltonianus  and  are  separated  by 
only  two  rows  of  scales.  They  are  white  only  on  the 
head,  being  overlaid  with  bronze  posteriorly.  The  limbs 
are  olive,  darkest  on  the  margins  of  the  scales.  The 
tail  is  bluish  gray  with  some  bronze  and  greenish  tints 
near  its  base.  The  lower  surfaces  are  creamy  white, 
grayish  on  the  belly. 

A  somewhat  larger  specimen  (second  in  table  of 
measurements)  is  sepia  above,  with  traces  of  the  upper 
pair  of  light  lines  on  the  neck  but  disappearing  about 
fifteen   millimeters  behind  the  head.     The   red  of  the 
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head  is  just  beginning  to  appear  around  the  ear-opening. 
The  lower  surfaces  are  grayish  white. 

Length  to  anas 52  64  81  81  84  96 

Length  of  taU 66  119  142  136  158* 

Snout  to  ear 10  12  16  16  16  19 

Snout  to  occipital  plates 9  11  13  13  14  16 

Fore  Umb  12  17  20  21  20  26 

Hind  limb 18  24  29  30  30  34 

Base  of  fifth  to  end  of  fourth  toe  ....  7  10  11  11  11  13 

Distribution. — The  Red-headed  Skink  is  known  only 
from  the  western  slope  of  the  Sierra  Nevada,  California.! 
In  the  vicinity  of  the  Yosemite  Valley,  it  has  been  taken 
on  the  floor  of  the  Yosemite  Valley,  at  Inspiration  Point, 
Yosemite  Valley,  at  an  altitude  of  about  4,500  feet  on 
the  Yosemite  road  four  miles  from  Wawona,  and  between 
Groveland  and  Crocker's.  Farther  north  it  has  been 
found  at  Big  Trees,  Calaveras  County,  and  at  Sugar  Loaf 
(5,000  feet).  El  Dorado  County. 

Ilabita. — This  lizard  is  common  in  the  mountains 
near  the  Yosemite  Valley  and  is  well  known  to  the 
hotel  keepers  and  ranch  men.  It  is  often  seen  in  grass 
and  among  rocks,  retreating  swiftly  to  holes  under 
stones  and  boulders  when  frightened.  It  seems  to  be 
much  more  active  than  the  Western  Skink.  Were  it 
not  for  the  different  position  of  the  light  stripes  of  the 
young  and  the  fact  that  this  form  seemingly  does  not 
occur  in  most  parts  of  the  range  of  E,  skiltonianua, 
Eumeces  gilberti  might  be  regarded  as  a  color  phase  of 
the  Western  Skink. 


*B«  produced. 

f  Dr.  Stejneger'a  "  E.  tkillonianut "  from  Kern  River  and  Fort  Tejon  (N.  A.  Fauna,  No. 
T,  1893,  p.  309)  may,  perbape,  belong  here. 
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Suborder  II.     8ERPENTES— Snakes. 
Family  X.     LEPTOTYPHLOPID^. 

There  are  no  large  plates  on  the  belly,  the  body  being 
covered  everywhere  with  uniform  scales.  The  head  is 
very  small  and  continuous  with  the  neck.  The  nasal 
plate  reaches  the  margin  of  the  lip.  The  eye  may  be 
seen  through  the  ocular  plate.  One  or  two  large  plates 
precede  the  anus.  The  tail  ends  in  a  small  spine.  A 
pelvic  girdle  is  present,  but  there  are  no  external  traces 
of  limbs.     The  lower  jaw  is  toothed. 

The  small  blind  snakes  belonging  to  this  family  are 
similar  in  appearance  to  the  Typhlopidoe  of  the  Old 
World  and  tropical  America,  but  differ  in  several  struc- 
tural  features. 

Genus  3i.     SIAGONODON.'' 

''  Stagonodon,  Peters,  Sitzb.  Ges.  natnrf.,  Freunde,  1881,  p.  71" 
(type  septemstriatus). 

The  body  is  cylindrical,  covered  with  smooth,  cycloid 
scales.  The  rostral  plate  is  very  large,  and  is  recurved 
on  both  the  upper  and  lower  surfaces  of  the  protruding 
snout.  The  nasal  plate  is  very  large;  behind  it  is  the 
large  ocular,  followed  in  turn  by  wide  parietal  and 
occipital  plates.  A  row  of  small  scales  runs  along  the 
top  of  the  head  behind  the  rostral  plate.  No  supra- 
ocular plates  are  present.  The  preanal  plate  is  not 
divided. 

A  single  species  represents  this  family  in  California. 

44. — Siagonodon   humilis  (Baird   &   Girard).      Worm 

Snake. 

Rena  humilia,  B.  &,  G.,  Cat.  N.  A.  Reptiles,  I,  Serpents,  1853,  p.  143 
(type  locality  Valliecitas,  Gal.);  Stejneorr,  Proc.  U.  S.  Nat. 
Mus.,  XIV,  1891,  p.  501;  Stejneoer,  N.  A.  Fauna,  No.  7,  1893, 
p.  203. 

*  The  type  of  Rma  is  R.  {=Leptotjfphlopi)  dulcit  B.  &  0. 


N 
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Olaueonia  humilis,  Boulenger,  Gat.   Snakes  Brit.  Mas.,  I,    1893, 
p.  70. 

Description. — Body  long  and  slender,  with  short, 
blunt  tail  bearing  a  small  spine  at  its  tip.  Head  small, 
continuous  with  neck,  slightly  depressed,  with  promi- 
nent, rounded  snout.  Rostral  plate  strongly  recurved 
on  top  of  snout  and  continued  back  on  lower  surface  of 
head  to  mouth.  A  large  nasal  plate  bordering  lip  and 
divided  behind,  and  sometimes  in  front  of,  nasal  open- 
ing. Ocular  plate  reaching  margin  of  lip 
between  two  labials.  Two  large  plates, 
parietal  and  occipital,  behind  ocular.  No 
supraocular  plate.  Nasal,  ocular,  parietal, 
and  occipital  plates  separated  from  corre- 
sponding plates  on  opposite  side  of  head 
by  a  single  series  of  small,  rounded,  im- 
bricate scales.  Scales  on  chin  smallest. 
Fourteen  rows  of  very  strongly  imbricate 
scales  around  middle  of  body;  middle  ven- 
tral series  often  slightly  enlarged.  Preanal  plate 
single.     Caudal  scales  similar  to  those  on  body. 

The  entire  upper  surface,  five  to 
seven  longitudinal  rows  of  scales,  is 
brown,  sometimes  slightly  grayish  at 
the  edges  of  the  scales.  The  lower 
parts  are  creamy  white,  rarely  clouded  with  gray. 

Length  to  anas 91  9S  133  199  235  272  291 

Length  of  tail 4  4  7  10  9  9  11 

Width  of  head 2  2  2  3  4  4  4 

Width  of  middle  of  body 2  2  2^  4  5  5  6 

Distribution, — In  California,  this  little  snake  has  been 
found  only  at  Yuma  and  Vallecita,  San  Diego  County. 
and  in  Death  Valley,  Inyo  County.  It  probably  occu- 
pies most  of  the  intervening  desert  regions.  Boulenger 
records  a  specimen  from  San  Bernardino. 
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Family  XI.     BOID^. 

The  belly  is  provided  with  a  series  of  large  plates. 
The  head  may  be  covered  with  either  small  scales  or 
large  plates.  The  eye  is  well  developed,  with  vertical 
pupil.  Rudimentary  pelvis  and  hind  limbs  are  present, 
the  latter  usually  showing  externally  as  a  small  spur  on 
each  side  of  the  anus.     Both  jaws  bear  teeth. 

Two  genera  of  boas  have  been  found  in  California. 

SYNOPSIS  OF  GENERA. 

a. — Head  covered  with  small  scales;  tail  not  very  blaut. 

Lichanura. — p.  152. 
a'. — Head  with  large  plates  above;  tail  very  blunt. 

Charina. — p.  154. 

Genus  22.     LICHANURA. 

Lichanura^  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  p.  304. 

The  head  is  slightly  distinct  from  the  neck  and  is 
covered  with  small  scales.  The  nostril  is  between  two 
plates,  the  anterior  of  which  meets  that  of  the  opposite 
side  on  the  median  line.  The  scales  on  the  body  are 
smooth  and  nearly  as  wide  as  long.  The  urosteges  and 
preanal  plate  are  undivided.  The  short  tail  is  tapering, 
but  ends  in  a  rounded  plate. 

45. — Lichanura  roseofusca  Cope.     California  Boa. 

Lichanura  roseofusca,   Cope,   Proc.  Ac.  Nat.  Sci.  Pbila.,    1868,  p.  2 

(type  locality  northern  Lower  California);  Stejneobr,  U.  S. 

Nat.  Mu8.,   XIV,    1891,  p.  514;  Cope,  Proc.  U.  S.  Nat.  Mtis., 

XIV,  1891,  p.  591. 
Lichanura  myriolepis,  Cope,  Proc.  Ac.  Nat.  Sci.  Pbila.,   1868,   p.  2 

(type  locality  northern  Lower  California);  Stejneger,  Proc. 

U.  S.  Nat.  Mu8.,  XII,  1889,  p.  98. 
Lichanura  orcutti,  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p. 

96,  fig.  1  (type  locality  Colorado  Desert,  San  Diego  County, 
California);  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p. 
513-515;  Cope,  Proc.  U.  S.  Nat.  Mus..  XIV,  1891,  p.  592. 

Lichanura  simplex,  Stejneger,  Proc.  U.S.  Nat.  Mus.,  XII,  1889,  p. 

97,  fig.  2  (type  locality  dan  Diego,  Cal.)- 
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Description. — Top  of  head  nearly  flat,  covered  with 
small,  smooth  scales.  Snout  long,  with  a  more  or  less 
prominent  high  rostral  __ 

plate.  Anterior  labials 
very  high,  but  their 
tips  sometimes  cut  off 
and  appearing  as  small 
scales  below  loreals. 
Loreals  usually  three, 
bnt  their  number  not 
at  all  constant.  Seven 
to  ten  scales  encircliDg 
eye.  Scales  on  the 
body  smooth,  imbri- 
cate, nearly  as  wide  as 
long  and  arranged  in 
from  thirty-five  to  for- 
ty-three longitudinal 
rows,  lowest  row  on  each 

side  formed  of  larger  scales.  Gastrosteges  narrow  and 
varying  in  number  from  two  hundred  and  twenty-four  to 
two  hundred  and  forty-one.  From  thirty-nine  to  forty- 
seven  urosteges.  Spurs  small,  but  easily  seen  at  each 
side  a  little  in  front  of  anus. 


The  color  above  is  light  bluish  or  brownish  gray  or 
deep  drab,  with  or  without  three  more  or  less  indefinite 
reddish  or   yellowish  brown    longitudinal    bands.     The 


154  CALIPOBNIA    ACADEMY   OF   SCIENCES. 

middle  of  one  of  these  bands  originates  between  the 
eyes,  while  the  others  arise  on  the  temples.  All  or  none 
of  these  bands  may  extend  to  or  along  the  tail.  The 
lower  surfaces  are  yellowish  white,  more  or  less  spotted 
or  blotched  with  brown  or  gray. 


Length  to  anus 370      618»    695^    765*     860*    870* 

Length  of  tail 48        66        90        80        117      110 

Distribiction. — This  northern  relative  of  the  great  boas 
of  tropical  America  has  been  found,  in  California,  only 
in  San  Diego  (San  Diego,  Colorado  Desert,  Bonsall), 
Riverside  (San  Jacinto),  San  Bernardino  (Cucamonga 
Cafion,  San  Gabriel  Mts.),  and  Los  Angeles  (Mt.  Wilson) 
Counties.  It  lives  also  in  Arizona  and  northern  Lower 
California. 

Genus  23.     CHARINA. 

**Charinat  Gbat,  Gat.  Snakes  Brit.  Mus.,  1849,  p.  113  (type 
bottee);"  Wenona,  B.  &  G.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  p. 
176;  ''  Pstudoeryx,  Jan,  Arch.  f.  Nat.,  1862,  p.  242"  (type 
botteo) . 

The  head  is  not,  or  is  very  slightly,  distinct  from  the 
neck  and  is  provided  with  large  plates.  The  nostril  is 
between  two  plates.  The  scales  on  the  body  are  smooth, 
small,  imbricate,  and  about  as  long  as  wide.  The  uro- 
steges  and  preanal  plate  are  undivided.  The  tail  is 
short,  very  blunt,  ending  in  a  large,  rounded  plate. 

46. — Charina  bottas  (Blainville).     Rubber  Snake. 

7'ortrix  boUce,   Blainv..    Nouv.   Ann.  Mus.,   IV,   1835,  p.  289,  pi. 

XXVI,  fig.  1-lb  (type  locality  California). 
Charina  botia.  Gray,  Cat.  Spec.  Snakes  Brit.  Mus.,  1849,  p.  113; 

BocouBT,  Miss.  Sci.  au  Mex.,  8e  livr.,  1882,  p.  611;  Stejneokb, 

Proc.  U.  S.  Nat.  Mus.,   XIII,    1890,  p.   181;  Cope,    Proc.  U.  S. 

Nat.  Mus.,  XIV,  1891,  p.  592. 


•From  Stejneger,  Proc.  CJ.  S.  Nat.  Mas..  XIV.  1891.  p.  615. 
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Wauma  iMklJa,  Bins  A  Guakd.  Proe.  At.  SM.  Sd.  Pbila.,  I8S2. 
p.  178  (type  kxalitj  Pngflt  Sonad);  Gimakd,  C.  8.  Siplor. 
Eipnl^  1S5S,  p.  113,  Atlu,  pi.  Tn.  6gB.  8-U. 

Wra^ma  plmrnhfo,  BuKD  A  Giuu),  Pioc.  AcXat-Sd  Fhila.,  185S. 
p.  ITS  ftTpa  loMlilT  Piig«t  Botoull;  B.  k  G.,  C«t.  K.  A.  B«p- 
dlo,  I.  1^3,  p.  13V;  GtBARD,  r.  S.  Eiplcv.  Ezped^  Haip., 
1^8.  p.  IIZ  Atlu,  pi.  Til,  figi.  1-7;  Bocotm.  Mms.  ScL  an 
Mn..  Bcpt..  S>  Utt..  ISSS.  p.  512,  pi.  XXX,  Gga.  T-Te. 
CAarnM  /rfavira.  C«n.  Proc.  Ac.  Nat.  ScL  FhiU..  1S61.  p.  306; 
Tutmawsa.  Pnte.  U.  S.  Sal.  Mas.,  1.  1887,  p.  !40;  Stuxku. 
Proe.  C.  S.  N*i.  Mm..  XIII,  ISW;  p.  ISl;  Sruncu.  >'.  A. 
Fuuu.  No.  ;,  1»3.  p.  303. 
CkmritM  bratkfop*,  CoTK,  Pioc.  C.  S.  Nat.  Uns..  XI.  ISSS,  p.  88, 
pi.  XXXTI,  tiga.  2a-3f  Itjpe  locality  Point  Boroa,  C»LI: 
SrusHiEK.  Proc.  r.  8.  Nat.  Una.,  TTTT,  1890.  p.  181;  Com, 
Proc.  r.  S.  Nat.  Mn*.,  XIT,  IBSl,  p.  593;  Boclk(«br.  Cat. 
Snake*  Brit.  Ho*.,  I.  1883,  p.  131. 

Dtseripiion. — Top  of  head  very  slightly  rounded,  cov- 
ered vith  plates  which  often  differ  greatly  in  aize,  shape, 
and  Dumber  in  different  individuals.  Rostral  plate  very 
large.     Between  it  and  broad  frontal,  two  or  three  pair 

0 


of  plates — anterior  nasal,  internasal,  and  prefrontal. 
Labial  and  prefrontal  plates  sometimes  entering  orbital 
ring. FA  single  loreal  usually  present,  but  sometimes 
two  or  none.  Anterior  upper  labials  usually  very  high, 
hut,  like  all  head-plates,  subject  to  much  variation.* 
Scales  on  body  smooth,  imbricate,  about  as  wide  as 
long,  and  arranged  in  from  thirty-nine  to  forty-nine 
longitudinal  rows,  lowest  row  on  each  side  being  formed 

•Tot  to  toMOM  of  Ifa*  (nlc  TuUltoD  la  Ihl*  froiu,  h*  Hlrjr»(f r.  Ptoc.  ('.  S.  NM. 
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of  larger  scales.  Gastrosteges  narrow  and  ranging  in 
number  from  one  hundred  and  ninety-two  to  two  hun- 
dred and  eleven.  From  twenty-nine  to  thirty-nine 
urosteges;  usually  all  single,  but  sometimes  a  few 
divided.  Anal  spurs  small  but  distinct.  Tail  very 
short  and  nearly  as  blunt  as  head. 

All  the  upper  and  lateral  surfaces  are  grayish,  yellow- 
ish, or  greenish  birown,  with- 
out dark  or  light  markings. 
The  chin  and  throat  are  some- 
times clouded  with  gray  or 
brown.  The  rest  of  the  lower 
surface  is  yellowish  white. 

Four  young,  from  Placer  County,  are  dull  buff  both 
above  and  below. 

Length  to  anus 

Length  of  taiJ 


93 

238 

356 

408 

482 

519 

26 

31 

47 

58 

58 

73 

Distribution. — The  Rubber  Snake,  or  Two-headed 
Snake  as  it  is  often  called  because  of  its  blunt  tail,  is 
not  rare  in  the  moister  portions  of  California.  It  has 
been  taken  in  Siskiyou  (near  Mount  Shasta),  Lassen 
(Eagle  Lake),  Placer  (Red  Point,  Tahoe  City),  Mariposa 
(Yosemite  Valley),  Fresno  (Fresno),  Tulare  (Redwood 
Canon,  East  Fork  Kaweah  River),  Humboldt  (Humboldt 
Bay),  Marin  (Point  Reyes,  Mt.  Tamalpais),  Alameda 
(Temescal,  Oakland),  San  Francisco  (Presidio),  San 
Mateo  (Halfmoon  Bay),  Santa  Clara  (Palo  Alto,  Black 
Mountain),  and  Santa  Cruz  (Big  Basin,  Soquel) 
Counties,  California;  and  in  Oregon  (John  Day  River, 
Summer  Lake,  Willamette  Valley),  Washington  (Puget 
Sound),  Nevada  (Humboldt  River),  and  Idaho  (Kootenai 
County). 

Habits. — This  little  snake  is  most  abundant  in  moist 
places,  such  as  are  found  in  the  redwood  forests  of  the 
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Coast  Range.  It  is  slow  of  movement  and  very  gentle. 
When  handled,  it  usually  ties  itself  into  a  curious  ball- 
like knot — whence  its  common  name — but,  like  Licha- 
nura,  never  tries  to  defend  itself  by  biting.  A  female 
caught  in  June  contains  large  eggs. 

Family  XII.     COLUBRIDiE. 

This  family  contains  a  large  number  of  snakes  in 
which  the  belly  is  covered  with  a  series  of  large  plates; 
the  head-plates  are  large  and  more  or  less  regular;  the 
eye  is  always  well  developed,  but  its  pupil  may  be  either 
round  or  elliptical;  there  are  no  rudiments  of  limbs  or 
pelvis;  both  jaws  are  toothed,  without  poison-fangs 
near  the  front  of  the  mouth. 

SYNOPSIS  OF  GENERA. 

a. — Scales  smooth. 

b. — Anal  plate  divided;  nrosteges  in  two  series, 
c. — Loreal  plate  absent, 
d. — Anterior  nasal  nnited  with  intemasal,  sometimes  meeting  its 
mate  on  top  of  the  snout;  rostral  prominent,  greatly  depressed; 

scales  in  thirteen  rows ChilomeniscuB. — p.  158. 

d'. — Intemasal  distinct,  anterior  nasal  not  extending  onto  top  of 
head;  rostral  slightly  prominent,  not  depressed;  scales  in  fif- 
teen rows TantiUa.— p.  176. 

c^. — Loreal  plate  present, 
e. — Pnpil  round, 
f. — Rostral  not  free  at  edges, 
g. — Fourth  infralabial  largest;  nasal  plates  nsnally  more  or 
less  united;  preocalars  normally  one;  temporals  1-2. 
h. — Snout  high,  not  pointed  in  profile. 

Contia.— p.  161. 
h'. — Snout  depressed,  pointed  in  profile. 

ChionactiB.— p.  159. 
g'.— Fifth  (rarely  4th  or  6th)  infralabial  largest;  nasals  dis- 
tinct*; preoculars  normally  two. 

i. — Temporals  1-1;  frontal  little  longer  than  wide;  a  nar- 
row white  or  yellow  collar  across  nape. 

Diadophia. — p.  164. 


*  BAralj  united  ftbore  the  noatrll  in  Diadopkit. 
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i'.— Temporals   2-2  (rarely  1-1   or  2-3);  frontal   mnch 
longer  than  broad;  no  single,  definite,  light  collar 

on  neck Bascanion.— p.  183. 

f'.— Bostral  large,  with  free  lateral  edges;  coloration  in  longitu- 
dinal bands Salvadora.— p.  180. 

e^. — Pupil  vertically  elliptical. 

Hostral  without  free  edges;  coloration  in  blotches. 

Hypsiglena.— p.  178. 
b^. — Anal  plate  single. 

j. — Urosteges  in  one  series  (at  least  anteriorly). 
Snout  protruding;  coloration  in  cross-bands. 

BhinocheiluB. — p.  174. 
j*''. — Urosteges  in  two  series. 

k. — Scales  in  twonty-one  to  twenty- three  rows;  loreal  nearly  as 
high  as  long;  rostral  not  protruding;  coloration  in  rings, 

blotches,or  lines Lampropeltis.— p.  166. 

k'. — Scales  in  twenty -seven  to  thirty-one  rows;   loreal  elongate; 
rostral  prominent;  coloration  in  blotches. 

Arizona. — p.  192. 
a'. — Dorsal  scales  keeled. 

Laterals  keeled  or  smooth;  anal  single;  urosteges  in  two  series. 
1. — Prefrontals  normally  four  (often  two);  scales  in  twenty-seven  to 
thirty-five  rows,  several  of  the  lower  usually  smooth;  no  longitudinal 

lines PituopliiB.  —p.  195. 

P — Prefrontals  two;  scales  in  seventeen  to  twenty-three  rows;  not  more 
than  three  smooth;  usually  with  longitudinal  lines. 

ThaxnnopliiB.— p.  199. 

Genus  24.     CHILOMENISCUS. 

Chilomeniacus,  Copk,  Proc.  Ac.  Nat.  Sci.  Phila.,   1860,  p.  339  (type 
stramineuB). 

The  body  is  stout  and  cylindrical,  with  short  tail,  and 
without  constriction  at  neck.  The  snout  protrudes  far 
beyond  the  lower  jaw  and  is  rounded  and  greatly  de- 
pressed. The  internasal  is  merged  in  the  anterior  nasal 
which,  therefore,  extends  onto  the  top  of  the  snout. 
There  is  a  small  posterior  nasal  but  no  loreal.  The 
scales  are  in  thirteen  rows,  smooth  and  with  apical  pits. 
The  anal  plate  is  divided,  and  the  urosteges  are  in  two 
series.     The  eye  is  small,  with  round  pupil. 
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47.  —  Chilomeniscus    ephippicus    Cope.      Burrowing 

Snake. 

Chtiomeniaeua  tphippicua^  Cope,  Proo.  Ao.  Nat.  Soi.  Phila.,  1867, 
p.  85  (type  locality  Owen's  Valley,  California);  Couss,  Surv. 
W.  100"»  Mer.,  V,  1875,  p.  625,  pi.  XVIII,  figs.  3,  3a. 

Description* — "  Scales  broad,  in  thirteen  rows;  tail 
about  one-seventh  total  length.  Rostral  plate  large, 
entirely  separating  internasals  [anterior  nasals],  not 
encroaching  on  prefrontals;  [posterior]  nasal  plate  sep- 
arating prefrontals  and  labials,  in  contact  with  pre- 
ocular.  Postoculars  two,  upper  only  in  contact  with 
occipital  [parietal].  Superciliaries  [supraoculars]  very 
narrow,  occipitals  [parietals]  broad  as  long.  Temporals 
I  [1  +  1]  large.  Labials  above,  seven,  third  and  fourth 
in  orbit,  these  with  second,  narrow  erect;  first  longitu- 
dinal; fifth  and  sixth  smaller  than  the  others,  seventh 
suddenly  larger.  Inferior  labials  eight,  first  pair  in 
contact  before  pregenials;  postgenials  very  small.  Gas- 
trosteges  113,  separated  from  geneials  by  four  rows 
gulars;  anal  1-1;  urosteges  28-28. 

"  Above  reddish  or  yellowish,  with  twenty-one  black 
cross-bars  to  vent,  which  are  broader  than  interspaces, 
and  do  not  quite  reach  gastrosteges ;  five  nearly  complete 
rings  on  tail.  Belly  white.  From  occipitals  [parietals] 
to  anterior  part  frontal  with  the  labials  opposite  this 
part  (except  their  lower  edges)  black. 

'*  Total  length  five  and  one-half  inches." 

Distribution. — The  only  Californian  locality  at  which 
this  snake  has  been  taken  is  Owen's  Valley,  Inyo  Coun- 
ty.    It  has  been  found  in  Arizona. 

Genus  25.     CHIONACTIS. 

Chionactis,  CoP£,  Proc.  Ao.  Nat.  Sci.  Phil.,  I860,  p.  241  (tyx>e  occipi- 
tale). 

The  body  is  small  but  not  very  slender,  with  short. 


*OrlfiBal  dMcilption  bj  Cope. 
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tapering  tail,  and  little  if  any  constriction  at  neck. 
The  snout  is  long,  rounded,  and  much  depressed.  The 
head-plates  are  normal  except  in  the  union  of  the  an- 
terior and  posterior  nasals.  One  preocular,  two  post- 
oculars,  and  a  loreal  are  present.  Temporals  are  normally 
1-2.  The  scales  are  smooth,  in  fifteen  rows.  The  anal 
plate  is  divided  and  the  urosteges  are  in  two  series.  The 
eye  is  rather  small,  with  round  pupil. 

48. — Chionactis  occipitalis  (Hallowell).     Desert  Snake. 

Rhinostoma  occipitale,  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phil.,  VII,  1854, 

p.  95  (type  locality  Mojave  Desert). 
Lamprosoma  occipHale,  Hallow.,  1.  c,  VIII,  1856,  p.  310;  Hallow., 

U.  8.  Pac.  R.  R.  Surv.,  X,  1859,  pt.  IV,  p.  15,  pi.  IV,  fige.  2a-2c; 

Kbnn.,  U.  8.  Mex.  Bound.  Surv.,  Ill,  Rept.,  1859,  p.  21,  pi.  XXI, 

fig.  1;  BocouRT,  Miss.  Sci.au  Mex.,  Rept.,  9«Livr.,  1883,  p.  558, 

pi.  XXXIV,  fig.  6-6e. 
Lamprosoma  annulatum,  Baibd,  U.  S.  Mex.  Bound.  8urv.,  Ill,  Rept., 

1859,  p.  2*2,  pi.  XXI,  fig.  1  (type  locality  Colorado  Desert). 
Chionactis  occipitalis,  Cope,  Proc.  Ac.  Nat.  Sci.  Phil.,   1866,  p.  310; 

Cope,  Proc.  U.  8.  Nat.  Mus.,  XIV,  1891,  p.  605. 
Contia  occipitalis,  Garman,  Mem.  Mus.  Compr.  Zool.,  VIII,  3,  1883, 

p.  91;  BouLENGER,  Cat.  Snakes  Brit.  Mus.,  II,  1894,  p.  266. 

Description. — **Head  small,   of    same  breadth  poste- 
riorly as  neck,  depressed  in  front;  snout  rounded;  rostral 

plate  large,  excavated 
below,  presenting  a  tri- 
angular shape  above  and 
in  front  where  it  forms 
the  extremity,  of  the 
muzzle  ;  internasals 

smaller  than  prefrontals,  their  inner  margins  much 
shorter  than  their  external,  which  are  in  contact 
with  the  upper  margins  of  the  nasal  plates;  the  pre- 
frontals are  more  or  less  pentangular  in  shape,  the 
posterior  margin  of  each  in  contact  with  the  ante- 
rior   margin   of    the   antocular,    the    supraocular,    and 


<^^x:^ 


-♦-V^ 


^-.' 
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the  half  of  the  frontal  plate,  its  external  margin  with 
the  upper  margin  of  the  f renal;  the  frontal  plate  is  about 
as  broad  as  long,  narrower  posteriorly;  supraoculars 
broader  posteriorly;  occipitals  of  moderate  size,  pen- 
tangular; nostril  large,  deeply  excavated,  in  nearly  the 
center  of  a  large  and  conspicuous  nasal  plate,  somewhat 
pyriform;  a  long  and  very  narrow  frenal,  lying  between 
the  second  and  third  supralabials,  and  the  prefrontal; 
but  one  preocular,  which  is  quadrangular,  resting  on  the 
third  supralabial;  two  postoculars,  the  upper  much  larger 
than  the  lower;  there  are  seven  supralabials,  the  three 
anterior  smaller  considerably  than  those  which  follow; 
the  eye  in  contact  inferiorly  with  the  third  and  fourth; 
body  long  and  slender,  depressed;  scales,  of  which  there 
are  fifteen  rows,  quadrangular,  smooth  and  shining, 
their  posterior  margins  rounded,  the  three  inferior  rows 
larger  than  the  others;  gastrostiga  appearing  to  a  slight 
extent  upon  the  flanks;  tail  short,  with  a  somewhat 
blunt  extremity."  Gastrosteges  147-158.  Urosteges 
34-44. 

**Milk  white  above,  with  thirty-four  transverse  black 
bands,  including  one  upon  the  posterior  part  of  the 
head;  six  complete  rings  of  black  upon  the  tail,  and  one 
incomplete  just  behind  the  anus;  jaws,  chin,  throat  and 
abdomen  white;  interspaces  between  rings  upon  under 
part  of  tail  white.'' 

Leugth  to  anus   229 

Length  of  tail 56 

Distribution. — Mojave  and  Colorado  Deserts. 

Genus  26.     CONTIA. 

Contia,  B.  &  G.,  Cat.N.  A.  Kept.,  I,  Serp.,  1853,  p.  110(type  mitis); 
Lodia,  B.  &  G.,  1.  c,  p.  116  (type  tenuis);  tSonora,  B.  &  G., 
1.  c,  p.  117  (t^-pe  semianntilata);  *' Kirenis,  Jan,  Elenco  Sibt. 
d.Ofidi,  1863,  p.  48." 
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The  body  is  rather  stout  for  so  small  a  snake,  with 
short,  tapering  tail,  and  slight  constriction  at  neck. 
The  head  is  flat-topped,  with  broad,  rounded  snout.  Its 
plates  are  normal,  except  that  the  anterior  and  posterior 
nasals  usually  unite  above,  or  both  above  and  below,  the 
nostril.  Usually  one  preocular  and  two  postoculars  are 
present.  Temporals  are  1-2.  There  is  one  loreal.  The 
scales  are  smooth,  in  fifteen  or  seventeen  rows,  each 
with  one  apical  pit.  The  anal  plate  is  divided,  and  the 
urosteges  are  in  two  series.  The  eye  is  small,  with 
round  pupil. 

49. — Contia  mitis  Baird  &  Girard.  Sharp-tailed  Snake. 

Contia  mitis,  B.  &  O.,  Cat.  N.  A.  Rept.,   I,   Serpents,  1853,  p.  110 

(type  locality  San  Jose,  Calif.);  Yarrow,  Bull.  U.  S.  Nat. 

Mas.,  No.  24,  1883,  p.  87;  Boulenokr,  Cat.  Snakes  Brit.  Mns., 

II,  1894,  p.  267. 
;  Lodia  tenuis,  B.  &  G.,  Gat.  N.  A.  Kept.,  Pt.  I,  Seip.,  1853,  p.  116 

(type locality Puget Sound,  Or.);QiBARD,  U.  S.  Explor.  Exped., 

Herp.,   1858,  p.  122,  pi.  IX,  figs.  8-11;  Cope,   Proc.  U.  S.  Nat. 

Mus.,  XIV,  1891,  p.  602. 
Ahlabes  purpureocauda,  Gunther,  Cat.  Colub.  Snakes,  Brit.  Mus., 

1858,  p.  245  (type  locality  California). 

Description, — Head  wide,  with  flattened  top  and  broad, 
rounded  snout.  Rostral  plate  large,  high,  hollowed 
below,  and  bounded  behind  by  internasal,  nasal,  and 
first  labial  plates.     Plates  on  top  of  head,  a  pair  of  in- 

ternasals,  a  pair  of 
prefrontals,  a  frontal 
broad  in  front  but 
pointed  behind,  a 
long  supraocular  on 
each  side,  and  a  pair 
of  large  parietals.  Anterior  and  posterior  nasal  plates 
frequently  united  above,  or  both  above  and  below, 
nostril.  Loreal  small  and  nearly  square.  Normally  one 
preocular,  but  two  sometimes  present.     Postoculars  two, 
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rarely  one.  Temporals  one  followed  by  two.  Seven 
superior  and  seven  inferior  labials,  sixth  upper  and 
fourth  lower  largest,  third  and  fourth  upper  bordering 
eye,  first  pair  of  lower  meeting  on  median  line  behind 
small  triangular  mental.  Geneials  in  two  pair,  anterior 
much  larger  than  posterior.  Scales  on  body  smooth,  in 
fifteen  rows.  Anal  plate  divided.  Gastrosteges  vary- 
ing in  number  from  one  hundred  and  fifty-one  to  one 
hundred  and  eighty-six.  Urosteges  in  two  series  of  from 
twenty-nine  to  fifty-two.  Tail  short,  conical,  ending  in 
a  sharply  pointed  plate. 

The  color  above  is  grayish  or  yellowish  brown,  usually 
very  finely  punctulated  or  reticulated  with  slate  or  black, 
with  or  without  a  light  yellowish  or  brownish  line  along 
each  side.  The  scales  below  these  lines  are  sometimes 
spotted  with  black.  In  very  young  specimens  a  contin- 
uous black  line  along  each  side  takes  the 
place  of  these  spots,  while  a  similar  line 
runs  along  the  middle  of  the  back.  The 
sides  of  the  head  show  these  lateral  black  lines  more 
or  less  distinctly.  The  tail  is  colored  like  the  back, 
except  that  its  upper  surface  is  sometimes  suffused  with 
red.  The  lower  surfaces  are  grayish  or  yellowish  white, 
transversely  barred  with  black  on  the  anterior  half  of 
each  gastrostege  and  (often)  urostege. 

Length  to  aoas 106 

Length  of  UU 22 

Distribution, —  This  harmless  little  snake  is  common 
among  the  redwoods  of  Santa  Cruz  (Big  Basin)  and  San 
Mateo  (Woodside)  Counties,  California.  It  has  been 
found  also  in  Santa  Clara  (San  Jose),  Alameda  (Hay- 
wards,  Alameda),  Marin,  Sonoma  (Petaluma),  Mendo- 
cino (Eel  River  Bridge),  and  Shasta  Counties.  Dr. 
Yarrow  has  recorded  it  from    Fresno.     I  have  seen  a 
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specimen  from  Fyffe,  El  Dorado  County.  It  has  not 
been  taken  in  the  southern  portion  of  California,  but 
ranges  north  across  Oregon  and  Washington  to  Puget 
Sound. 

Habits. — Unknown. 

Genus  27.     DIADOPHIS. 

Diadophis,  B.  &  G.,  Cat.  N.  A.  Kept.,  I,  Serp.,  1853,  p.  112  (type 
punctatus). 

The  body  is  slender,  with  long,  tapering  tail,  and 
slight  constriction  at  neck.  The  head  is  flat-topped, 
with  broad,  rounded  snout.  Its  plates  are  normal. 
The  nasal  plates  very  rarely  unite  above  the  nostril. 
There  are  two  preoculars  and  two  postoculars.  Tempo- 
rals are  1-1.  A  loreal  is  present.  The  scales  are 
smooth,  in  fifteen  or  seventeen  rows,  each  with  one  ap- 
ical pit.  The  anal  plate  is  divided,  and  the  urosteges 
are  in  two  series.  The  eye  is  moderately  large,  with 
round  pupil. 

so. — Diadophis    amabilis    Baird  &  Girard.      Western 
RiNG-NECK  Snake. 

Diadophis  amnhilifi,  Baird  &  Girard,  Cat.  N.  A.  Rept.,  Pt.  I,  Ser- 
pents, 1853,  p.  113  (type  locality  San  Jose,  Gal.);  Baird,  U.  S. 

Pac.  R.  R.  Surv.,  X,  1859,  Pt.  Ill,  pi.  XXXIII,  figs.  83. 
Diadophis  pulchellus,  B.  &  G.,  Cat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853, 

p.  115  (type  locality  El  Dorado  Co.,  Cal.);  Baird,  U.  S.  Pac. 

R.  R.  Surv.,  X,   1859,  Pt.  Ill,  pi.  XXXIII,  figs.  85;   Stejneoer, 

N.  A.  Fauna,  No.  7.  1893,  p.  203. 
Diadophis  punctatus  pulchellus^  Cope,    Proc.  Ac.  Nat.  Sci.  Pbila., 

1883,  p.  27. 
Diadophis  punctaJus  amabilis,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  24, 

1882,  p.  95  (part);  Townsend,  Proc.  U.  S.  Nat.  Mus.,  1887,  p. 

239. 
Diadophis  amabilis  pulchellus.  Cope,  Proc.  U.  S.  Nat.  Mus.,  XIV, 

1891  (1892),  p.  616. 
Diadophis  amabilis   amabilis,  Copk,    Proc.  U.  8.  Nat.  Mus.,   XIV, 

1891  (1892).  p.  616. 
Coronella  amafnlis^  Boulenoer,  Cat.  Snakes  Brit.  Mus.,  II,  1894,  p. 

207  (part). 
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Description. —  Top  of  head  flattened  posteriorly,  but 
curving  slightly  downward  to  broad,  rounded  snout. 
Rostral  plate  large,  broader  than  high,  hollowed  below, 
and  bounded  behind  by  internasal,  anterior  nasal,  and 
first  labial  plates.  Plates  on  top  of  head,  a  pair  of  in- 
ternasals,  a  pair  of  prefrontals,  a  short,  broad  frontal 
between  two  supraoculars,  and  a  pair  of  long  parietals. 
Anterior  and  posterior  nasals  normally  distinct,  but 
rarely  united  above 
nostril.  Loreal 

small  and  nearly 
square.  Preoculars 
and  postoculars  two 
each.  Temporals 
one  followed  by  one.  Seven  (rarely  eight)  superior  and 
eight  (rarely  seven)  inferior  labials,  sixth  (or  seventh) 
upper  and  fifth  (or  fourth)  lower  largest,  third  and  fourth 
(rarely  fourth  and  fifth)  superior  reaching  eye,  first  pair 
of  inferior  meeting  on  median  line.  Geneials  in  two 
pair,  anterior  very  slightly,  if  at  all,  larger  than  poste- 
rior pair.  Scales  on  body  smooth,  in  fifteen  rows. 
Anal  plate  divided.  Gastrosteges  varying  in  number 
from  one  hundred  and  eighty-two  to  two  hundred  and 
ten.  Urosteges  in  two  series  of  from  fifty-three  to  sev- 
enty.   Tail  tapering,  ending  in  a  pointed,  conical  plate. 

The  color  above  is  olive,  brownish,  greenish,  bluish, 
or  blackish  slate,  or  gray,  minutely  reticulated,  but 
without  definite  markings,  except  a  light  col- 
lar across  the  neck  just  behind  the  head. 
This  collar  may  be  white,  yellow,  or  unicolor 
with  the  belly,  and  is  often  edged  with  black 
or  slate.  It  covers  from  one  and  one-half  to 
three  transverse  rows  of  scales.  The  upper 
part  of  the  head  is  usually  a  darker  shade  of 
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the  color  of  the  back.  The  upper  labials  are  partly 
white  or  yellow.  The  lower  surfaces,  including  none, 
one-half,  one,  one  and  one-half,  or  two  rows  of  scales, 
are  white,  yellow,  rose,*  orange,  lake,*  or  coral  red — 
brightest  posteriorly — more  or  less  spotted  with  black 
at  the  posterior  edges  of  the  gastrosteges  and  urosteges 
and  under  the  head. 

Length  to  anus 137         166        270        333        366        420 

Length  of  tail 32  40  68  66         101  92 

Distribution. — The  Western  Ring- neck  or  ''Red- 
bellied"  Snake  lives  in  all  parts  of  California  except 
the  desert  area.  It  is  rather  inconspicuous,  because  of 
its  small  size,  but  has  been  taken  in  San  Diego  (San 
Diego,  vie.  Carlsbad  and  Oceanside),  San  Bernardino 
(San  Bernardino,  Ontario),  Fresno  (Fresno),  Mariposa 
(Mariposa,  Yosemite  Valley),  El  Dorado,  Santa  Cruz 
(Santa  Cruz),  Santa  Clara  (San  Jose,  Palo  Alto),  Ala- 
meda (Oakland),  Contra  Costa  (Mount  Diablo),  Marin, 
Sonoma  (Sonoma,  Petaluma,  Healdsburg),  Napa  (Calis- 
toga).  Lake  (Highland  Springs),  and  Shasta  (McCloud 
River)  Counties,  California,  and  in  Willamette  Valley 
and  at  Fort  Dalles,  Oregon. 

Habits, — Diadophis  amabilis  is  most  often  found  under 
boards  or  logs  in  moist  localities,  sometimes  even  in  salt 
marshes.  Its  food  probably  consists  chiefly  of  insects, 
but  one  specimen  had  eaten  a  half -grown  tree -toad 
(Hyla  regilla).     Nothing  is  known  of  its  breeding  habits. 

Genus  28.     LAMPROPELTIS. 

Lampropeltis,  Fitzinger,  Syst.  Kept.,  1843,  p.  25  (type  getnlus); 
Sphenophis,  Fitz.,  1.  c,  p.  25  (type  coccinea);  Ophibolus,  B.  & 
G.,  Cat.  N.  A.  Serp.,  1853.  p.  82  (type  sayi);  Bellophis,  Lock- 
iNdTON,  Proc.  Cal   Acad.  Sci.,  VII,  1877,  p.  52  (tj'pe  zonatuB). 

The  body  is  rather  thick,  with  short  tail,  and  little  if 

*In  foriuftllo. 
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any  constriction  at  neck.  The  snout  is  broad  and  high. 
The  upper  head-plates  are  normal.  The  nasal  plates  are 
distinct.  One  (rarely  two)  preocular  and  two  (rarely 
one  or  three)  postoculars  are  present,  as  is  also  a  small 
loreal  plate.  Temporals  are  normally  2-3,  rarely  1-2, 
1-3,  2-2,  2-4,  or  3-4.  The  scales  are  smooth,  in  twen- 
ty-one or  twenty-three  (or  24)  rows,  each  with  two  apical 
pits.  The  anal  plate  is  undivided,  but  the  urosteges  are 
in  two  series.  The  eye  is  of  moderate  size,  with  round 
pupil. 

SYNOPSIS  OF  SPECIES. 

a. — Black  rings  more  or  less  split  by  red;  gastroeteges  fewer  than  220. 

L.  zonata.— p.  167. 
a*. — "So  red;  gastrosteges  more  than  220. 

b. — Color  in  transverse  blotches  or  rings L.  boylii. — p.  169. 

b^. — Color  chiefly  in  longitudinal  lines  or  blotches. 

L.  califomi».~p.  172. 

51. — Lampropeltis    zonata    (Blainville).     California 
King  Snak£. 

Coluber  {Zcbcholus)  zoncUua,  Blain.,  Nonv.  Ann.  dn  Mas.,  IV,  1S35, 

p.  293  (type  locality  California);  B.  &  G.,  Cat.  N.  A.  Kept., 

Pt.  I,  Serp.,  1853,  p.  153. 
OphtboluB  pyrrhomelas,  Copk,  Ball.  U.  S.  Nat.  Mas.,  I,  1875,  p.  37 

(part?);  Copk,  Proc.  U.  8.  Nat.  Mas.,  XIV,  1891,  p.  610(part?). 
Bellophis  zofuUuSt  Lockinoton,  Proc.  Cal.  Acad.   Sci.,  VII,   1877, 

p.  52  (type  locality  [Santa  Barbara,]  Calif.). 
Ophibolus  getulua  muHicinctua,  Yarrow,  Proc.  U.  S.  Nat.  Mas.,  V, 

1882,  p.  440  (type  locality  Fresno,  California). 
Coronella  muUi/cueicUa,  Bocourt,  Miss.  Sci.  aa  Mez.,  Bept.  lO^Liyr., 

1886,  p.  616,  pi.  XL,  figs.  2-2c(type  locality  California). 
Coronella  zonata^  Boulknqer,   Cat.   Snakes   Brit.  Mas.,   II,    1894, 

p.  202. 

Description, — Top  of  head  slightly  flattened  posteriorly, 
curving  downward  to  broad  rounded  snout.  Temporal 
regions  frequently  swollen.  Rostral  plate  large,  broader 
than  high,  hollowed  below,  and  bounded  behind  by  in- 
ternasal,  anterior  nasal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  internasals,  a  pair  of  prefrontals, 
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a  short,  broad,  irregularly  wedge-shaped  frontal  between 
two  supraoculars,  aad  a  pair  of  large  parietals.  Anterior 
and  posterior  nasals  distinct.  A  small  loreal  present, 
but  sometimes  united  with  prefrontal.  Two  postoculars 
and  one  (or  rarely  two)  preocular.  Temporals  normally 
two  followed  by  three,  sometimes  1-2, 1-3,  or  2-4.  Seven 
(rarely  six)  superior  and  nine  inferior  labials,  fifth  and 
sixth  superior  and  fifth  (or  fourth)  inferior  largest,  third 
and  fourth  superior  reaching  eye,  first  pair  of  inferior 
meeting  on  median  line.  Geneials  in  two  pair,  anterior 
larger  than  posterior.  Scales  on  body  smooth,  thiu, 
imbricate,  in  twenty-one  or  twenty-three  rows.  Anal 
plate  never  divided.  Gastrosteges  varying  in  number 
from  one  hundred  and  ninety-nine  to  two  hundred  and 
fifteen.  Urostegea  in  two  series  of  from  forty-five  to 
sixty-one.     Tail  short  but  slender. 

The  snout  may  be  black,  white,  or  spotted.  The  mid- 
dle third  of  the  head  is  black.  A  white  band  crosses 
the  back  of  the  head,  involving 
the  tips  of  the  parietal  plates  and 
joining  the  white  of  the  throat. 
Behind  this  white  one  is  a  full  or 
half  ring  of  black,  followed  in 
'  turn  by  another  of  red.  The 
whole  body  is  similarly  marked, 
being  encircled  by  from  twenty-five  to  forty-three  white 
rings*  between  which  are  rings  of  black  more  or  less 
divided  and  replaced  by  blotches  or  rings  of  red  or  pink. 
The  proportion  of  black  to  red  varies  greatly  in  different 
specimens,  as  does  also  the  intensity  of  the  red.  This 
color  is  sometimes  present  anteriorly  only,  and  is  usually 
absent  near  the  tip  of  the  tail.     The  colors  of  the  back 
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and  sides  are  continued,  somewhat  irregularly,  onto  the 
lower  surfaces.  The  white  areas,  and  more  rarely  the 
red  ones  also,  are  sometimes  tinged  with  dull  yellowish 
brown.  The  white  rings  are  little  if  at  all  broader  on 
the  sides  than  on  the  back. 

Length  to  anus 288   486   560   607   695   722 

Length  of  tail 46    71    97   111   118   124 

Distribution. — This  brilliant  snake  seems  to  prefer  the 
moister,  cooler  portions  of  the  State,  such  as  are  occu- 
pied by  coniferous  forests.  It  has  been  taken  in  San 
Diego  (vie.  San  Diego),  San  Bernardino  (San  Bernar- 
dino Mountains),  Santa  Barbara  (Santa  Barbara),  Tulare 
(Heaven's  Gate,  near  Little  Kern  Lake),  Fresno,  Tuol- 
umne (Hodgdon's),  Mariposa  (Yosemite  Valley),  El 
Dorado  (Riverton),  Santa  Cruz  (Soquel,  Santa  Cruz, 
Glenwood),  and  Santa  Clara  (Mt.  Hamilton)  Counties, 
California. 

Habits, — Very  little  is  known  of  the  habits  of  this 
snake.  Old  hunters  say  that  it  destroys  many  rattlers 
and  other  snakes.  One  of  my  specimens  had  eaten  two 
Blue-bellied  Lizards  {Sceloporus  occidentalis). 

Many  names  are  applied  to  this  species,  among  which 
are  King  Snake,  Red  Milk  Snake,  Coral  or  Corral  Snake, 
Ring  Snake,  Harlequin  Snake,  etc.  It  is  popularly  sup- 
posed to  be  very  poisonous,  but,  like  all  Californian 
reptiles  excepting  the  rattlesnakes,  is  entirely  harmless. 

52. — ^Lampropeltis  boylii  Baird  &  Girard.    Boyle's  Milk 

Snake. 

OphibolvB  Boylii,  B.  &  G.,  Cat.  N.  A.  Kept.,  Pt.  I,  Serp.  1853,  p.  82 
(tyx>e  locality  El  Dorado  Co.,  Cal.). 

Coranella  baXUala,  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  VI,  1853,  p. 
236;  Id.,  Rep.  Pac.  R.  R.  Surv.,  X,  pt.  4,  1857,  pp.  14,  24,  pi. 
V  (type  locality  **E1  Paso  Creek  and  Benicia;  also  inter- 
mediate places,"  California). 

Lampropeltis  boylii^  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1860,  p.  255; 
Stejnkokr,  N.  a.  Fauna,  No.  7,  1893,  p.  204. 
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"CoTOnella  gttultit,   var,   paeudogetului.   Jam,    loon.  Oen.  O^d.,  I, 

Livr.  12,  pi.  VI,  Fig.  2." 
Ophiboluf  gttvlui  boylii.  CoPB,  Ptoo.  U.S.  Nat.  Hqb.,  XIV.  Ig9l,  p. 

613. 
CoroneUa  gftuta,  Bodlenosr,  Cat.  Snakes  Brit.  Hns.,  11,  1894.  p. 

197  (part). 

Description. — A  larger  and  stouter  snake  than  L. 
zonata.  Top  of  head  slightly  Satteued  posteriorly,  curv- 
ing downward  to  broad  rounded  auout.  Temporal 
regions  rarely  if  ever  swollen.  Rostral  plate  large,  lit- 
tle broader  than 
high,  hollowed  below 
and  bounded  behind 
by  internasal,  ante- 
rior uaaal,  and  first 
labial  plates.  Plates 
on  top  of  head ,  a  pair 

of  internasals,  a  pair  of  prefrontals,  a  short,  broad, 
irregularly  wedge-shaped  frontal,  supraocular  of  each 
side,  and  a  pair  of  large  parietals.  Anterior  and  pos- 
terior nasals  distinct.  A  small  loreal  present,  but 
sometimes  united  with  posterior  nasal.  One  preocular 
and  two  (rarely  one)  postoculars.  Temporals  nor- 
mally two  followed  by  three,  but  may  be  2-2,  2-4,  or 
3-4.  Seven  superior  and  eight  to  ten  inferior  labials, 
fifth  and  sixth  superior  and  fifth  or  fourth  inferior 
largest,  third  and  fourth  superior  reaching  eye,  first 
pair  of  inferior  meeting  on  median  line.  Geneials  in 
two  pair,  anterior  much  larger  than  posterior.  Scales 
smooth,  thin,  imbricate,  in  twenty-three  rows.  Anal 
plate  undivided.  Gastrosteges  varying  in  number  from 
two  hundred  and  twenty-one  to  two  hundred  and  fifty- 
five.  Urosteges  in  two  series  of  from  forty-six  to  sixty, 
a  few  of  the  first  sometimes  undivided. 

The  snout  and  sides  of  the  head  are  yellow  or  white, 
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more  or  less  spotted  or  blotched  with  dark  brown  along 
the  edges  of  the  plates.  The  nape  and  the  top  of  the 
head  behind  the  prefrontal 
plates  are  dark  brown,  with  a 
varying  number  of  white  or 
yellow  apota,  one  of  which  is 
very  constantly  present  just 
behind  the  parietal  plates. 
The  body  and  tail  are  marked 
with  great  blotches  or  rings 
'  of  brown,  separated  by  nar- 
rower rings  of  yellow  or  white.  These  white  rings  are 
much  broader  on  the  sides  than  near  the  middle  of  the 
back,  and  vary  in  number  from  twenty-four  to  thirty- 
five  on  the  body  and  five  to  eight  on  the  tail.  The 
markings  of  the  sides  are  continued  onto  the  lower 
surfaces. 

Ungthtouae 317      3S3      586       733      921       954 

LenftthofUil 44        S5        93       129      11«       135 

/>i8/ri&u (ion.— Boyle's  Milk  Snake  is  common  in  al- 
most all  parts  of  California,  where  it  has  been  taken  in 
San  Diego  (San  Diego,  Santa  Margarita),  Riverside  (San 
Jacinto,  Riverside),  Los  Angeles  (Pasadena),  Kern  (Ft, 
Tejon,  Kern  Valley),  Tulare  (East  Fork  Kaweah  River, 
Three  Rivers),  Fresno  (Fresno),  El  Dorado  (Alt.  2000 
ft.),  Placer  (Applegate),  Santa  Barbara  (Santa  Barbara), 
Santa  Clara  (Los  Gatos,  Palo  Alto),  Alameda  (Oakland), 
Solano  (Benicia),  San  Francisco,  Marin  (Mt.  Tamal- 
paia,  Camp  Taylor),  Sonoma  (Healdsburg),  Mendocino 
(Irishes),  and  Shasta  (Redding,  Ft.  Reading,  McCloud 
River)  Counties. 

It  has  been  recorded  from  St.  Thomas  and  Overton, 
Muddy  Valley,  Nevada. 

Habits. — The    black    and    white  king  snake    is    most 


172  CALIFORNIA    ACADEMY    OF    SCIENCES. 

abundant  where  the  country  is  covered  with  chaparral 
and  where  small  streams  are  numerous.  It  is  usually 
very  gentle,  but  sometimes  fights  its  captor  most  fierce- 
ly, rarely,  however,  being  able  to  draw  blood  with  its 
small  teeth.  I  have  twice  found  it  swallowing  the  con- 
tents of  quaiVs  nests,  and  once  observed  one  crawling 
lalong  the  ground  and  looking  up  into  the  bushes  for 
nests  of  small  birds.  Several  times  while  I  watched  its 
quick  eyes  detected  nests  three  or  four  feet  above  it,  but 
although  the  snake  immediately  climbed  up  to  these,  it 
did  not  obtain  a  meal,  for  the  nests  which  it  examined 
had  been  abandoned  by  their  builders  or  robbed  by  some 
earlier  comer. 

While  I  was  watching  a  man  spade  up  a  small  plot  of 
ground,  he  killed  two  gophers  (Thomomya)  and  threw 
them  a  few  feet  away.  A  few  minutes  later  a  snake  of 
this  species  appeared,  went  directly  to  the  spot  where 
the  gophers  lay  side  by  side,  and  swallowed  first  the 
adult  and  then  the  half  grown  one.  It  took  no  notice 
of  our  presence,  and  after  completing  its  hearty  meal 
disappeared  in  the  direction  whence  it  had  come. 

S3. — Lampropeltis  California^  (Blainville).     California 
Milk  Snake. 

Coluber  (O phis)  Californic^,  Blainv.,  Nouv.  Anii.du  Mus.,  IV,  1835, 
p.  292,  pi.  XXVII,  figs.  1-Ib  (type  locality  California);  B.  & 
G.,  Cat.  N.  A.  Kept.,  Pt.  I,  Serp.,  1853,  p.  153. 

Coronella  californice,  Ddm.  &  Bibr.,  Erp.  Geii.,  Vll,  1854,  p.  623. 

Ophibolua  cali/orni(f.  Cope,  Bull.  U.S.Nat.  Mns.,  No.  1,  1875,  p.  37. 

Ophibolus  getulua  eiseni.  Yarrow,  Proc.  U.  S.  Nat.  Mus.,  V,  1882, 
p.  439  (type  locality  Fresno,  California). 

Ophibolus  getulus  calif ornice,  Cope,  Proc.  U.  S.Nat.  Mus.,  XIV,  1891, 
p.  614. 

Coronella  getula^  Boulenokr,  Cat.  Suakes  Brit.  Mus.,  II,  1894,  p. 
197  (part). 

Description, — Similar  to  i.  hoylii  in  everything  but 
color.     Top  of    head   is  slightly   flattened    posteriorly, 
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curving  downward  to  broad  rounded  snout.  Temporal 
regions  rarely  if  ever  swollen.  Rostral  plate  large,  little 
broader  than  high,  hollowed  below,  and  bounded  behind 
by  internasal,  anterior  nasal,  and  first  labial  plates. 
Plates  on  top  of  head,  a  pair  of  internaaals,  a  pair  of 
prefrontals,  a  short,  broad,  Irregularly  wedge-shaped 
frontal,  supraocular  of  each  side,  and  a  pair  of  large 
parietals.  Anterior  and  posterior  nasals  distinct.  A 
small  loreal.  One  preocular  and  two  (rarely  one  or 
three)  [lostoculars.  Temporals  normally  two  followed 
by  three.  Seven  superior  and  nine  or  ten  inferior  labials, 
fifth  and  sixth  superior  and  fifth  inferior  largest,  third 
and  fourth  superior  reaching  eye,  first  pair  of  inferior 
meeting  on  median  line.  Geneials  in  two  pair,  anterior 
much  larger  than  posterior.  Scales  smooth,  thin,  im- 
bricate, in  twenty-three  (or  twenty-four)  rows.  Anal 
plate  undivided.  Gastrosteges  varying  in  number  from 
two  hundred  and  twenty-six  to  two  hundred  and  thirty- 
six.  Urosteges  in  two  series  of  from  fifty  to  fifty-eight. 
This  is  a  very  peculiar  snake,  which  may  prove  to  be 
a  mere  variation  of  Lampropeltis  boylii,  from  which  it 
does  not  differ  in  size,  form,  or  scale  characters.  There 
is  an  immense  amount  of  variation  in  the  color  pattern; 
indeed  this  is  rarely  alike  in  any  two  specimens.  The 
head  is  not  colored  differently  from  that  of  L.  boylii, 
except  that  there  often 
is  more  yellow  near  the 
posterior  edges  of  the 
parietal  plates.  Along 
the  sides  of  the  body  are 
more  or  less  broken  lon- 
gitudinal lines  or  bands  of  white  or  yellow.  Above 
these  the  coloration  is  dark  brown  to  the  median  line, 
along  which  is  a  single,  definite,  narrow  line,  or  a  series 
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of  small  spots  or  blotches,  or  both.  The  tail  is  dark 
brown,  spotted  above  with  white  or  yellow.  The  gastro- 
steges  are  yellow  or  white,  unicolor  or  blotched  with 
brown  as  in  Z.  boy  Hi. 

Length  to  anus 277      342 

Length  of  tail 44        49 

Distribution. — The  California  Milk  Snake  has  been 
found  in  San  Diego,  Riverside,  and  Fresno  Counties. 

Habits. — Unknown,  but  probably  like  those  of  Z. 
boylii. 

Genus  29.     RHINOCHEILUS. 

Rhinocheilus,  B.  &  G.,  Cat.  N.  A.  Bept.,  I,  Serp.,  1853,  p.  120 
(type  lecontei). 

The  body  is  rather  slender,  with  short,  tapering  tail. 
The  head  is  slightly  distinct  from  the  neck,  and  ends 
in  a  narrow  snout  which  projects  far  beyond  the  lower 
jaw.  The  head-plates  are  normal.  The  nasal  plates 
rarely  unite  above  the  nostril.  One  (or  two)  preoculars 
and  two  (or  three)  postoculars  are  present,  as  is  also  a 
small  loreal.  Temporals  are  normally  two  followed  by 
three.  The  scales  are  smooth,  in  seventeen  to  twenty- 
five  rows,  with  apical  pits.  The  anal  plate  is  divided. 
Urosteges  are  in  one  series,  except  usually  toward  the 
end  of  the  tail.  The  eve  is  of  moderate  size,  with 
round  pupil. 

54. — Rhinocheilus  lecontei  Baird  &  Girard.     Long-nosed 

Snake. 

Rhinocheilus  Lecontei^  B.  &  G.,  Cat.  N.  A.  Kept.,  Pt.  I,  Serp.,  1853, 
p.  120  (type  locality  San  Diego,  California);  Baird,  U.  S. 
Pac.  R.  R.  Surv.,  X,  1859,  Pt.  Ill,  pi.  XXIII,  figs.  90;  Baird, 
U.  S.  Mei.  Bound.  Surv.,  Rept.,  1859,  pi.  XX;  Bocourt,  Miss. 
Sci.  au  Mei.,  1886,  p.  602,  pi.  XL,  figs.  7-7d;  Cope,  Proc.  U.  S. 
Nat.  Mus.,  XIV,  1891,  p.  606;  Boulknger,  Cat.  Snakes,  Brit. 
Mus.,  II,  1894,  p.  212. 

Description, — Head  rouud  and  snout  projecting  and 
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pointed.  Temporal  regions  not  swollen.  Rostral  plate 
large,  prominent,  recurved  on  top  of  snout,  and 
bounded  behind  by  internasal,  anterior  nasal,  and  first 
labial  plates.  Plates  on  top  of  head,  a  pair  of  inter- 
nasals,  a  pair  of  prefrontals,  a  broad  frontal,  supraocu- 
lar of  each  side,  and  a  pair  of  rather  short,  rounded 
parietals.  Anterior  and  posterior  nasals  usually  dis- 
tinct, but  sometimes 
united  above  nostril. 
Loreal  small,  elongate, 
sometimes  entering  or- 
bit. One  or  two  pre- 
and  two  or  three  post- 
oculars.  Temporals  normally  two  followed  by  three, 
rarely  2-2,  2-3,  or  2-4.  Eight  (rarely  nine)  superior 
and  nine  (or  ten)  inferior  labials,  seventh  or  eighth 
superior  and  fifth  or  sixth  inferior  largest,  fourth  and 
fifth  (or  fifth  and  sixth)  superior  reaching  eye,  first 
pair  of  inferior  meeting  on  median  line.  One  or  two 
pair  of  geneials,  posterior  very  narrow  when  present. 
Scales  on  body  smooth,  thin,  in  twenty-three  or  twenty- 
five  rows.  Anal  plate  not  divided.  Gastrosteges  vary- 
ing in  number  from  one  hundred  and  ninety-one  to 
two  hundred  and  six.  Urosteges  in  one  series,  or  more 
often  in  one  series  anteriorly  and  two  posteriorly,  of 
from  forty  to  fifty-five. 

The  snout  is  yellowish  more  or  less  marked  with 
black.  Back  of  this  the  head  is  black  or  brown,  often 
spotted  with  yellow  or  white.  Across  the  back  is  a 
series  of  large  black  or  brown  blotches  ;  twenty  to 
twenty-eight  on  the  body  and  six  to  eight  on  the  tail. 
These  blotches  may  be  rounded,  pointed,  or  truncate 
on  the  sides,  and  are  from  one  and  one-half  to  three 
times  as  long  as  the    intervals    which    separate    them. 
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These  intervals  are  brick  red, 
orange,  yellow,  or  white,  and  usu- 
ally are  continuous  with  the  white 
or  yellow  of  the  lower  surfaces. 
The  lateral  scales  which  fall  within 
the  dark  blotches  often  have  light 
centers,  while  those  in  the  light 
intervals  are  similarly  spotted 
with  black  or  brown.  Small  black 
or  brown  blotches  are  sometimes  present  on  the  sides 
midway  between  the  larger  ones.  The  lower  surfaces 
are  yellow  or  white,  unicolor  or  marbled  with  black  or 
brown. 

Length  to  anus 275      310      490      496      520      800 

Length  of  tail 43        51         70        73        83       140 

Distribution. — It  is  probable  that  this  snake  occurs 
throughout  southern  California.  It  has  been  taken  at 
San  Diego,  San  Diego  County,  and  While  River,  Tnlare 
County.     It  ranges  east  across  Arizona. 

Habits. — Unknown . 

Genus  30.     TANTILLA. 

TanliUa,    B.  &   Q.,  Cat.   N.  A.   Bept.,  I,  Serp.,   lSa3,  p.  1.11  [type 

coronata);   Homalocranion,  Ddm^ril.   M«m.  Ac.   Sci.   Paris, 

XXin,  1853,  p.  4*0. 

The  body  is  very  slender,  with  tail  of  moderate  length 

and  no  constriction   at  neck.     The   snout    protrudes  a 

little  beyond  the  lower  jaw.     The  head  is  very  low,  and 

very  flat  above.     Its  plates  are  normal,  except  that  there 

is  no  loreal.     One  preocular  and  one  or  two  postoculars 

are  present.     The  scales  are  smooth,  arranged  in  fifteen 

(or  thirteen)  rows.     The  anal  plate  is  divided,  and  the 

urosteges   are  in   two  series.     The   eye  is   small,  with 

round  pupil 
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55.     Tantilla  eiseni  Stejneger.     California  Tantilla. 

TantiUa  nigrieepu,  Yabrow,  Bull.  U.  8.  Nat.  Mas.,  No.  24,  1883,  p. 

85  (part). 
TantiUa  eUeni,  Stbjnboer,  Proo.  U.  8.  Nat.  Bins.,  XYIII,  1896,  p. 

117  (type  locality  Fresno,  California). 

Description* — "Head  very  flat  above,  rather  broad 
across  the  anterior  temporals;  eyes  small;  rostral  wider 
than  high,  the  portion  visible  from  above  longer  than 
the  iuternasal  suture;  internasals  short;  prefrontals 
nearly  twice  as  large  as  internasals,  their  lower  border 
wedged  in  between  posterior  nasal  and  preocular,  but 
not  in  contact  with  supralabials;  frontal  rather  long, 
six-sided,  angular  in  front  and  behind,  the  lateral  bor- 
ders nearly  parallel;  supraoculars  rather  small,  half  as 
wide  as  frontal;  parietals  long  and  narrow,  nearly  as 
long  as  their  distance  from  tip  of  snout;  nasals  long, 
the  posterior  in  contact  with  preocular,  which  is  but 
slightly  shorter;  no  loreal;  one  preocular;  two  postocu- 
lars;  temporals  long,  1  +  1;  supralabials  seven,  last  one 
largest,  third  and  fourth  entering  eye;  sublabials  [infra- 
labials]  seven,  four  in  contact  with  first  pair  of  chin 
shields;  first  pair  of  sublabials  not  in  contact  behind 
mental;  fifteen  rows  of  smooth  scales;  four  rows  of 
scales  between  posterior  chin  shields  and  ventrals;  ven- 
trals  176  [167-181];  anal  divided;  subcaudals  62+1 
[58-65]. 

'*Color  (in  alcohol)  uniform  pale  flesh  color,  slightly 
darker  grayish  brown  above;  top  of  head,  lores,  temples, 
and  nape  for  a  distance  of  three  scale-lengths  back  of 
the  parietals,  dark  grayish-brown;  behind  this  a  narrow 
white  [transverse]  band,  one  scale-length  wide,  bordered 
behind  by  a  few  dark-brown  dots. 

"Total  length,  365;  tail,  82  mm.'' 


*  Original  detcrlptloD  of  Stejneger. 
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Distribution. —  Seven  specimens  of  this  little  snake 
were  collected  by  Dr.  Gustav  Eisen  near  Fresno,  Fresno 
County,  California,  in  1879.  The  species  has  not  been 
found  since. 

Genus  31.     HYPSIGLENA. 

Hypsiglena,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1860,  p.  246  (type 
ochrorhynchuB);  Pseudodipsas^  Pbtebs,  Mon.  Berl.  Ac,  1860, 
p.  521;  Comastes,  Jan,  Elenoo  Sist.  Ofid.,  1863,  p.  102. 

The  body  is  small,  with  moderate,  slender  tail.  The 
head  is  distinct  from  the  neck  by  reason  of  the  swollen 
temples,  which  in  old  specimens  are  greatly  enlarged. 
The  snout  is  rounded  and  rather  prominent.  The  head 
plates  are  normal.  The  nasals  rarely  unite  above  the 
nostril.  Two  (or  three)  preoculars  and  two  postoculars 
are  present,  as  is  also  a  loreal .  Temporals  are  normally 
one  followed  by  two.  The  scales  are  smooth,  in  nine- 
teen or  twenty-one  rows,  with  apical  pits.  The  anal 
plate  is  divided.  Urosteges  are  in  two  rows.  The  eye 
is  of  moderate  size  or  small,  with  vertically  elliptic 
pupil. 

56. — Hypsiglena  ochrorhynchus  Cope.     Spotted  Night 
Snake. 

Hypsiglena  ochrorhynchus^  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1860, 
p.  246  (type  locality  Cape  San  Lucas,  Lower  California, 
Mex.);  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1883,  p.  32;  Stejneoer, 
N.  A.  Fauna,  No.  7,  1893,  p.  204;  Boulenger,  Cat.  Snakes  Brit. 
Mus.,  II,  1894,  p.  209. 

Hypsiglena  chlorophcea,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1860,  p.  247 
(type  locality  Fort  Buchanan,  Ariz.);  Stejneoer,  N.  A. 
Fauna,  No.  7,  1893,  p.  205. 

Hypsiglena  texana,  Stejneoer,  N.  A.  Fauna,  No.  7,  1894,  p.  205 
(type  locality  ^^ between  Laredo  and  Camargo,  Tex."). 

DeHcription, — Head  flat-topped  or  slightly  rounded, 
and  snout  projecting.  Temporal  regions  usually  swollen. 
Rostral  plate  large,  prominent,  recurved  on  top  of  snout, 
and  bounded  behind  by  internasal,  anterior  nasal,  and 
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6rst  labial  plates.  Plates  ou  top  of  head,  a  pair  of  in- 
lerDasals,  a  pair  of  prefrontals,  a  frontal,  supraocular  of 
each  side,  and  a  pair  of  rather  short,  rounded  parietals. 


Anterior  and  posterior  nasals  usually  distinct,  but  some- 
times united  above  nostril.  Loreal  small,  but  often 
elongate.  Two  (or  one  or  three)  pre-  and  two  postocu- 
lars.  Temporals  normally  one  followed  by  two,  rarely 
2-2.  Eight  (rarely  seven)  superior  and  ten  (or  nine) 
inferior  labials,  sixth  or  seventh  superior  and  fifth  or 
sixth  inferior  largest,  fourth  and  fifth  or  fifth  and  sixth 
superior  reaching  eye,  first  pair  of  inferior  meeting  on 
median  line.  Geneials  in  two  pair,  posterior  equal  to 
or  a  little  larger  or  smaller  than  anterior.  Scales  on 
body  smooth,  thin,  in  twenty-one  rows.  Anal  plate 
divided.  Gastrosteges  varying  in  number  from  oue 
hundred  and  sixty-seven  to  one  hundred  and  eighty- 
seven.  UroBteges  in  two  series  of  from  forty  to  fifty- 
five. 

The  ground  color  above  is  yellowish  white,  so  thickly 
sprinkled  with  minute  brown  or  black  dots  as  to  present 
an  ashy  or  olivaceous  appearance.  Along  the  middle  of 
the  back  is  a  single  or  double  series  of  more  or  less  al- 
ternate and  confluent  blotches  of  brown  or  black.  On 
the  sides  are  two  or  three  or  four  alteraatiug  series  of 
small  brown  or  black  spots.     There  are  two  or  three 
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elongate  dark  blotches  on  the  nape, 

each    lateral    one    being    produced 

forward  as  a  narrow  band  across  the 

side    of    the   face.      These   nuchal 

blotches  often  unite  to  form  a  dark 

transverse  band  or  collar.     The  top 

of  the   head,    the  labials,  and   the 

geneials  are  spotted  with  brown.  The  gastrosteges    are 

yellowish   or    white,    immaculate.     The   urosteges   are 

sometimes  speckled  with  gray  or  brown. 

Length  to  ftnas 137      282      28*      318      326      447 

LMigth  o(  tail 21       80       56       47       60       76 

Diatrihution. — This  little  snake  has  been  taken  in 
California  at  San  Diego  and  in  the  Cuyamaca  Mts.,  San 
Diego  County,  at  San  Jacinto  and  Strawberry  Valley 
(5,000  feet),  Riverside  County,  at  Hesperia,  San  Bernar- 
dino County,  aud  in  Shepherd  Canon,  Argus  Range, 
Inyo  County. 

Habits. — Unknown.     Probably  nocturnal. 

Genus  32.     SALVADORA. 

Saivaiiora  B.  &  G.  Cat.  S.  A.  Rept.,  I,  Serp.,  IS53.  p.  104  (lype 
^ahRmiee);  Fhimolhyra,  Cope,  Proo.  Ac.  Nat.  Sci.  Phila., 
1880,  p.  568  (type  grahamigB). 

The  body  is  very  long  and  slender,  with  long  whip- 
like tail.  The  head  is  distinct  from  the  neck,  large, 
long,  flat-topped,  with  truncate  snout.  Its  plates  are 
normal,  except  the  rostral  which  is  very  large  and  has 
free  lateral  edges.  The  nasal  plates  are  distinct.  Two 
preoculars,  two  postoculars,  and  a  loreal  are  present. 
Temporals  are  1-2,  2-2,  2-3,  or  3-3.  The  scales  are 
smooth,  in  seventeen  rows,  with  two  apical  pita.  The 
anal  plate  is  divided.  Urosteges  are  in  two  series.  The 
eye  is  large,  with  round  pupil. 
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57. — Salyadora  grahamiae  Baird  &  Girard.     Patchbd- 
NosBD  Snake. 

Salvadora  grahamicp,  B.  &  O.,  Cat.  N.  A.  Kept.,  Ft.  I,  Serp.,  1853, 

p.  104  (type  locality  **So]iora,  Mex.") ;   Baibd,  U.  S.  Mez. 

Bound.  Snrv.,  II,  1859,  p.  21,  pi.  V,  fig.  2;  Bocoubt,  Miss.  Soi. 

au  Mex.  Bept.,    UeLiyr.,   1888,  p.  661,  pi.  XLIII,   figs.  2-2e  ; 

CopR,  Proc  .U.  8.  Nat.  Mub.  XIV,   1891  (1892),  p.  619;  Van 

Dknburoh,  Proc.  Cal.  Acad.  Sci.  (2),  V,  Pt.  1,  1895,  p.  146. 
Phimothyra  grahamicB,  Copb,  Proc.  Ac.  Nat.  Soi.  Phila.,    1861,  p. 

300;  CoPB,  1.  c,  1883,  p.  14. 
Phimothyra  hexaUpis,  CoPB,  Proc.  Ac.  Nat.  Soi.  Phila.,   1866,  p.  304 

(type  locality  Fort  Whipple,  Axiz.). 
Zamenia  grahami,  Boulemobr,  Cat.  Snakes  Brit.  Mas.,   I,   1893,  p. 

393  (part). 
Salvadora  grahamia  hexale.pia,  Stejneokb,  N.  A.  Fauna,  No.  7,  p* 

205. 

Description. — Head  flat-topped  or  slightly  rounded, 
and  snout  projecting  and  very  blunt.  Temporal  regions 
not  swollen.  Rostral  plate  very  large,  prominent,  re- 
curved on  top  of  snout,  with  free  lateral  edges,  and 
bounded  behind  by  internasal,  anterior  nasal,  and  first 
labial  plates.  Plates  on  top  of  head,  a  pair  of  inter- 
nasals,  a  pair  of  prefrontals,  a  frontal,  supraocular  of 
each  side,  and  a  pair  of  rather  short,  rounded  parietals. 
Anterior  and  poste- 
rior nasals  distinct. 
Loreal  small,  but 
sometimes  divided. 
Two  or  one  pre-  and 
two  or  three  postocu- 
lars.  Temporals  normally  two  followed  by  three, 
rarely  1-2,  2-2,  or  3-3.  Eight  or  nine  superior  and 
about  ten  inferior  labials,  sixth  or  seventh  or  seventh 
and  eighth  superior  and  fifth  or  sixth  inferior  largest, 
fourth  and  fifth  or  fifth  and  sixth  superior,  or  small  de- 
tached portions  of  them,  reaching  eye,  first  pair  of 
inferior  meeting  on  median  line.     Two  pair  of  geneials. 
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posterior  equal  to  or  smaller  than  anterior.  Scales  on 
body  smooth,  thin,  in  seventeen  rows.  Anal  plate 
divided.  Gastrosteges  varying  in  number  from  one 
hundred  and  seventy-four  to  two  hundred  and  six, 
Urosteges  in  two  series  of  from  seventy-four  to  one 
hundred  and  eight. 

The  upper  surface  of  the  head  is  grayish  or  yellowish 
brown,  without  dark  or  light  markings.  The  ground 
color  of  the  body  is  drab,  yellow,  light  brown,  or  plum- 
beous, with  one  or  two  narrow  black, 
slate,  brown,  or  olive  longitudinal 
bands.  These  bands  fade  out  on  the 
tail,  and  may  extend  on  to  the  sides 
of  the  head.  Sometimes  they  widen 
and  merge;  in  other  specimens  the 
upper  band  is  partially  broken  up  into  spots;  while  in 
one  the  bands  are  "represented  by  blackish  shades  at 
the  bases  of  the  scales."  The  upper  lip  and  all  the 
lower  surfaces  are  yellow  or  yellowish  white,  the  tail 
and  posterior  part  of  the  body  sometimes  with  an  orange 
or  reddis'n  cast. 

Length  to  hhub 235        258        340        652        695        850 

Length  of  tail 63  60  08        215         180        200 

DiBtribution. — In  California,  the  Patched-nosed  Snake 
probably  ranges  over  most  of  the  desert  area.  It  has 
been  found  at  Valle  de  la  Viejas,  San  Diego  County, 
San  Jacinto,  Riverside  County,  at  Lytle  Creek  and  near 
San  Bernardino,  San  Bernardino  County,  and  in  Inyo 
County  at  the  Amargosa  Borax  Works  and  in  the 
Argus  Range,  California.  It  has  been  collected  in 
Nevada  at  St,  Thomas  and  the  Virgin  River  near 
Bunkerville. 
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Genus  33.     BASCANION. 

Bascanian,  B.  &  G.,  Gat.  N.  A.  Bept.,  Pt.  I,  Berp.,  1853,  p.  93  (type 
constrictor);  Masticophis,  B.  &  G.,  1.  c,  p.  98  (type  omatus). 

The  body  is  very  long  and  slender,  with  long  whip- 
like tail.  The  head  is  distinct  from  the  neck,  large, 
long,  with  flattened  top  and  rounded  snout.  Its  plates 
are  normal.  The  nasal  plates  are  not  united.  There 
are  two  (rarely  one)  preoculars  and  two  postoculars. 
Temporals  are  normally  2-2.  A  loreal  is  present.  The 
scales  are  smooth,  in  fifteen,  seventeen,  or  nineteen 
rows,  usually  with  two  (0-3)  apical  pits.  The  anal  plate 
is  divided.*  Urosteges  are  in  two  series.  The  eye  is 
very  large,  with  round  pupil. 

Four  species  are  known  to  be  Californian.  Young  of 
the  first  two  are  blotched,  of  the  others,  striped. 

SYNOPSIS  OF  SPECIES. 

a. — Scales  in  Beventeen  rows. 

b. — No  distinct  longitudinal  light  lines, 
o. — Urosteges  fewer  than  100;  gastrosteges  fewer  than  185. 

B.  constrictor  ▼etustiun.—p.  183. 
c'. — Urosteges  more  than  100;  gastrosteges  more  than  190. 

B.  fla^eUiun  frenatiun. — p.  186. 
b'. — A  light  line  along  third  and  foarth  rows  of  scales. 

B.  laterale.— p.  188. 
a'. — Scales  in  fifteen  rows B.  tasniatiun. — p.  190. 

58. — ^Bascanion  constrictor  yetustum  Baird   &   Girard. 
Western  Yellow-bellied  Racer. 

Bascanion  vetustus,  B.   &  G.,  Cat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853, 

p.  97  (type  locality  San  Jose,  Calif.);  Girard,  U.  S.  Expior. 

Exped.,  Herp.,  1858,  p.  127,  pi.  VIII.  figs.  12-19. 
Baaeanium  constrictor  Jtaviventris,  Yarrow  &  Hessh aw,  Surv.  W. 

lOO^h  Mer.,  App.  NN.,   1878,  p.  213;  Yarrow,  Bull.  U.  S.  Nat. 

Mus.,  No.  24,  1882,  p.  110  (part). 

*  Tbia  pUte  ha«  beeD  found  andivided  in  B.  fiagtUum  and  its  westernmoflt  snbspaoiM 
B.  f.  frenatmm. 
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Baacanium  amUrUUnr  vcteilam,  Towhsbnd,  Ftoo.  U.  8.  Hat.  Hna., 

X,  1S87,  p.  240. 
fioKanium  conXWctor,  Cope,  Pro«.  U.  S.  Nat.  Hub.  XIV,  1801  (1602), 

p.  624  (put). 
ZamenU  eotutrictor,   Bodlkitock,   Cat.  Snakes  Brit.  Udb,,   I,  1893, 

p.  387  (part). 

Description. — Head  rather  long,  with  flattened  top  and 
rounded  snout.  Rostral  plate  large,  about  as  high  as 
wide,  hollowed  below,  and  bounded  behind  by  inter- 
nasal,  anterior  naaal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  internasals,  a  pair  of  prefrontals, 


supraocular  and  part  of  upper  preocular  of  each  side, 
long  frontal,  and  a  pair  of  large  parietals.  Anterior 
and  posterior  nasals  distinct.  Loreal  well  developed. 
Preoculars  normally  two,  but  sometimes  united.  Post- 
oculars  two,  upper  a  little  larger  than  lower.  Temporals 
normally  two  followed  by  two,  but  may  be  2-3,  1-2,  or 
1-1.  Seven  or  eight  superior  and  eight  or  nine  inferior 
labials,  next  to  last  of  upper  and  fifth  (or  fourth)  of 
lower  largest,  third  and  fourth  or  fourth  and  fifth 
superior  reaching  eye,  first  pair  of  inferior  meeting  on 
median  line.  Geneiala  in  two  pair,  equal  or  either  pair 
a  little  larger.  Scales  on  body  smooth,  in  seventeen 
rows.  Anal  plate  divided.  Gastrosteges  varying  in 
number  from  one  hundred  and  sixty-three  to  one  hun- 
dred and  seventy-nine.  Urosteges  in  two  series  of 
from  seventy-nine  to  ninety-eight. 
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The  color  above  in  adults  is  green,  olive,  or  yellowish 
or  reddish  brown,  changiug  to 
green  (or  blue)  on  the  lower 
rows  of  scales  and  the  tips  of 
the  gastrosteges.  There  are  no 
dark  or  light  markings  but  the 
skin  between  the  scales  is  often 
black.  The  head  and  tail  are  unicolor  with  the  body. 
The  lower  surfaces  are  yellow  or,  rarely,  white,  un- 
spotted. 

Young  are  colored  like  adults  on  the  tail  and  posterior 
part  of  the  back,  but 
anteriorly  are  spot- 
ted, blotched,  or 
cross-barred  with 
brown  of  a  shade 
darker  than  the 
ground-color.  These 
dark  markiugs  spread 
and  blend  until  the 
adult  coloration  is 
assumed.  Dark  spots  are  present  also  < 
the  gastrosteges  and  sides  of  the  head. 

LengthtoMDB 203      314      526      626      636      647 

Length  of  tail 64       103      196      217       192      209 

Dielribution. — The  Western  Yellow-bellied  or  "Blue" 
Racer  ranges  over  the  whole  length  of  California,  but, 
I  believe,  has  never  been  taken  in  the  desert  regions  of 
the  southeast.  It  has  been  collected  in  San  Diego 
(Agua  Caliente  3,400  feet),  San  Bernardino,  Kern 
(Fort  Tejon,  Kernville),  Monterey  (Monterey),  Santa 
Cruz  (Glenwood),  Santa  Clara  (los  Gatos,  San  Josp, 
Palo  Alto),  San  Mateo  (Pescadero),  San  Francisco, 
Alameda  (Berkeley),    Contra  Costa  (Crockett),  Marin 


I  the   tips  of 
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(Mill  Valley,  Camp  Taylor),  Sonoma  (Healdsburg), 
Mariposa  (Yosemite  Valley),  El  Dorado  (5,000  feet), 
Placer  (Red  Point),  Lassen  (Honey  Lake),  and  Shasta 
(McCloud  River)  Counties,  California.  It  crosses  Ore- 
gon (Klamath  Lake,  Summer  Lake*,  Warner's  Valley, 
Willamette  Valley,  Dalles)  to  Washington  (Ft.  Steila- 
coom,  Puget  Sound)  and  Idaho  (Atlanta,  mouth  of  Bru- 
neau  River,  Big  Butte). 

Habits. — Like  other  members  of  its  genus,  the  West- 
ern Yellow-bellied  Racer  is  a  skillful  climber  and  often 
runs  through  the  tops  of  the  bushes  at  almost  as  great 
a  speed  as  when  upon  the  ground.  It  is  frequently 
found,  however,  in  open  country  or  in  fields  of  growing 
grain. 

59. — Bascanion  flagellum  frenatum  Stejneger.    Western 
Whip  Snake. 

Bascanium flagelliforme  te^taceum,  Yarrow,  Bull.,  U.  S.  Nat.  Mus., 

24,  1882,  p.  112  (part). 
Bascanium  teaiaceum^  Cope,   Proc.  Ac.  Nat.  Sci.  Phila.,   1883,  pp. 

29,  32. 
Bascanium  flagelliforme,  Copk,  Proc.  U.  S.  Nat.   Mus.,  XIV,   1891 

(1892),  p.  625  (part). 
Bascanion  flagellum  frenatum j  Stejneger,    N.   A.   Fauna,    No.  7, 

1893,    p.   208    (type   locality  Mountain    Spring,   Colorado 

Desert,  San  Diego  County,  Calif. ) 

Description. — Head  rather  long,  with  flattened  top,  and 
narrow,  rounded  snout.  Rostral  plate  large,  high,  hol- 
lowed below,  and  bounded  behind  by  internasal,  ante- 
rior nasal,  and  first  labial  plates.  Plates  on  top  of  head, 
a  pair  of  internasals,  a  pair  of  prefrontals,  supraocular 
and  part  of  upper  preocular  of  each  side,  long  frontal, 
and  pair  of  large  parietals.  Anterior  and  posterior 
nasals  distinct.  Loreal  well  developed.  Preoculars 
normally  two,  but  sometimes  united.  Postoculars  two, 
upper  a  little  larger.    Temporals  normally  two  followed 
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by  two,  but  rarely  2-1,  1-2,  or  1-1.     Eight   or  nine 
superior  and  ten  or  eleven  inferior  labials,  seventh  or 


eighth  upper  and  fifth  lower  largest,  fourth  and  fifth  or 
fifth  and  sixth  superior  reaching  eye,  first  pair  of  in- 
ferior meeting  on  median  line.  Geneials  in  two  pair, 
posterior  pair  a  little  larger.  Scales  on  body  smooth, 
in  seventeen  rows.  Anal  plate  almost  always  divided. 
Gastrosteges  varying  in  number  from  one  hundred  and 
ninety-seven  to  two  hundred  and  six.  Urosteges  in  two 
series  of  from  one  hundred  and  four  to  one  hundred 
and  twenty-three.  Third,  fourth,  and  fifth  urosteges  of 
one  specimen  not  divided. 

The  general  color  is  whitish,  grayish,  ochraceous, 
brownish,  or  straw  yellow,  usually  lightest  at  the  edges 
of  the  scales,  often  spotted  with  brown  or  black  at  their 
tips  or  bases.     Across  the 

nape    are    several    (3-7)  j^^HH'V^^r / ^ 

brownish      or     blackish  '.'   " 

bands,    often     more    or  ^       .  "     ^ 

less  blended.  Faint  in- 
dications of  longitudinal 
lines  may  sometimes  be 
seen   along   the  sides.      The    lower  surfaces    are 
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yellow  or  white,  more  or  less  spotted  anteriorly  with 
black,  gray,  brown,  or  yellow.  These  spots  usually 
form  one  row  along  each  side  of  the  anterior  gastro- 
steges. 

Young  are  more  or  less  distinctly  cross-barred  above 
with  gray,  brown,  or  black,  and  show  a  light  line  or 
blotch  along  the  side  of  the  face.  The  latter  mark  is 
often  retained  by  adults. 

Length  to  anus .303  541  723 

Length  of  taU 96  185  242 

Distribution, — The  Western  Whip  Snake  or  **Red 
Racer  "  has  its  true  home  in  the  deserts  of  San  Diego, 
San  Bernardino,  Kern,  and  Inyo  Counties,  but  lives 
also  in  the  southwestern  part  of  the  State,  and  along 
the  eastern  side  of  the  San  Joaquin  Valley.  It  has 
been  taken  in  San  Diego  (Fort  Yuma,  Mountain  Spring 
Colorado  Desert,  San  Diego,  Agua  Caliente),  Riverside 
(Palm  Springs,  San  Jacinto,  Riverside),  Los  Angeles 
(Pasadena,  Drum  Barracks),  San  Bernardino  (Ontario, 
Needles),  Inyo  (Death  Valley,  Panamint  Valley,  Deep 
Spring  Valley,  Keeler,  Owen's  Valley),  Fresno  (Fresno), 
Mariposa  (Yosemite  Valley)  Counties,  California,  and 
crosses  southern  Nevada  (Vegas  Valley,  Overton). 

Habits. — The  ''Red  Racer,"  like  its  relatives,  is  re- 
markable for  the  quickness  of  its  movements.  It  climbs 
trees  and  bushes  with  great  agility. 

6o. — Bascanion  laterale  (Hallowell).  California  Racer. 

Le.ptophis  lateralis.  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  VI,   1853, 

p.  237  (type  locality  California);  Halix)w.,  Pac.  R.  R.  Surv., 

X,  Rept.,  1859,  p.  13,  pi.  IV,  fig.  3a-3c. 
HaHcanium  Ictniatum  laterale^  Yarrow,   Bull.  U.  S.  Nat.  Mns.,  24, 

1882.  p.  113  (part). 
Bascnnium  laterale  lateraU^  Cope,  Proc.  U.  S.  Nat.  Mus.,  XIV,  I89I, 

(1892),  p.  628. 
Bancanion  lateraXe,  Stejnsoeb,  N.  A.  Fauna,  No.  7,  1893,  p.  209. 
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Description. — Head  long,  with  flattened  top  and  nar- 
row, rounded  snout.  Rostral  plate  large,  about  as  high 
as  broad,  hollow  below,  and  bounded  behind  by  inter- 
nasal,  anterior  nasal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  internasals,  a  larger  pair  of  pre^ 
frontals,  supraocular  and  part  of  upper  preocularof  each 
side,  long  and  posteriorly  narrow  frontal,  and  a  pair  of 
very  large  parietals.  Anterior  and  posterior  nasals  dis- 
tinct. Loreal  rather  large,  rarely  with  a  small  plate 
below  it.  Preoculars  two,  upper  much  larger  than 
lower.  Postoculars  two  (or  three),  nearly  equal.  Tem- 
porals two  followed  by  two,  rarely  1-2  or  1-1.  Eight 
(or  seven)  superior  and  ten  (or  nine)  inferior  labials, 
seventh  (or  sixth)  of  upper  and  fifth  of  lower  series 
largest,  fourth  and  fifth  (or  third  and  fourth)  of  upper 
reaching  eye,  first  pair  of  lower  meeting  on  median  line. 
Geneials  in  two  pair,  posterior  larger  than  anterior. 
Scales  on  body  smooth,  in  seventeen  rows.  Anal  plate 
divided.  Gastrosteges  varying  in  number  from  one 
hundred  and  ninety  to  one  hundred  and  ninety-seven. 
Urosteges  in  two  series  of  from  one  hundred  and  twenty- 
two  to  one  hundred  and  thirty-three.  Tail  very  long 
and  slender. 

The  color  above,  including  the  tips  of  the  gastro- 
steges and  urosteges,  is  dark  brown,  palest  on  the  tail. 
A  single  light  yellow  or  white  line  extends  along  each 
side,  on  the  third  and  fourth  rows  of  scales,  to,  or 
a  little  beyond,  the  base  of 
the  tail.  This  line  is  often 
bordered  with  black  and  its 
scales  are  sometimes  tipped 
with    orange-rufous.       The 

sides   of  the   head  are  spotted    with    yellow.      All    the 
lower  surfaces  and  the  upper  labials  are  yellow,  spotted 
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on  the  head  and  anterior  gastrosteges  with  gray,  slate, 
or  brown.  The  anterior  gastrosteges  are  sometimes 
washed  with  orange-rufous. 

Length  toanns 632      725      742      787      804      968 

Length  of  tail 276      311      329      338      396 

Distribution. — The  Calif ornian  Racer  appears  to  be 
confined  to  those  parts  of  California  which  lie  to  the 
west  of  the  Sierra  Nevada  and  Mojave  and  Colorado 
Deserts.  The  northern  limit  of  its  range  is  not  known. 
It  has  been  taken  in  San  Diego  (Santa  Ysabel,  Agua 
Caliente,  Oak  Grove),  Riverside  (San  Jacinto,  Straw- 
berry Valley,  Riverside),  Los  Angeles  (Los  Angeles), 
Santa  Barbara  (Santa  Barbara),  Kern  (Fort  Tejon, 
Walker  Pass),  Tulare  (Three  Rivers),  Fresno  (Fresno), 
Monterey  (Carmel  Valley),  Santa  Clara  (Los  Gatos), 
and  Lake  (Mt.  Saint  Helena)  Counties. 

Habits. — Nothing  is  known  of  the  habits  of  this  snake, 
except  that,  like  other  members  of  the  genus,  it  is  very 
active  and  a  skillful  climber. 

6i. — Bascanion  tseniatum  (Hallowell).     Striped  Racer. 

Leptophis  tceniata^  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1852,  p.  181 

(type  locality  New  Mexico);   Hallow.,  Sitgreave's  Zuni  and 

Colorado  Riv.,  1853,  p.  133,  pi.  XIII  (XII). 
Maslicophis  tiMiiiatus^  Baird   &  Girard,  Cat.   N.   A.  Rept.,  Pt.  I, 

Serp.,  1853,  p.  103;    B.  &  G.,  Pac.  R.  R.  Surv.,  X,  Rept..   1859, 

pi.  XXXII,  fig.  76. 
Bascanium  tctiiiatum  tcenicUunij  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  24, 

1882,  p.  112. 
Bascanium  Iceniatum,  Copk,  Proc.  U.  S.Nat.  Mus.,  XIV,  1891  (1892), 

p.  629. 
Ba^anion  tctnialum,  Stejxkoer,  N.  A.  Fauna,  No.  7,   1893,  p.  210. 
Zamtnis  tcenialuH^  Boulenoer,  Cat.  Liz.  Brit.   Mus.,  I,   1893,  p.  390 

(part). 

Description.  — Head  long,  with  flattened  top  and 
rounded  snout.     Rostral  plate  large,  about  as  high  as 
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broad,  hollowed  below,  and  bounded  behind  by  inter- 
nasal,  anterior  nasal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  interna- 
sals,  a  pair  of  prefontals,  supra- 
ocular and  part  of  upper  pre- 
ocular  of  each  side,  long  fron- 
tal, and  a  pair  of  large  parietals. 
Anterior  and  posterior  nasals 
distinct.  Loreal  longer  than 
high.  Preoculars  two,  upper 
much  larger  than  lower.  Post- 
oculars  two,  nearly  equal. 
Temporals  two  followed  by 
two.  Eight  superior  and  nine 
or  ten  inferior  labials,  sev- 
enth of  upper  and  fifth  of  lower  largest,  fourth  and 
fifth  upper  reaching  eye,  first  pair  of  lower  meet- 
ing on  median  line.  Geneials  in  two  pair,  anterior 
smaller  than  posterior.  Scales  on  body  smooth,  in  fif- 
teen rows.  Anal  plate  divided.  Gastrosteges  varying 
in  number  from  two  hundred  and  four  to  two  hundred 
and  nine.  Urosteges  in  two  series  of  from  one  hundred 
and  thirty-six  to  one  hundred  and  fifty-seven. 

The  color  above  is  grayish  or  yellowish  brown,  palest 
on  the  tail,  the  scales  of  the  sides  more  or  less  yellow 
and  with  narrow  dark  lines  along 
the  middle  of  each  row.  These  dark 
lines  are  sometimes  present  on  the 
dorsal  scales  as  well  as  those  of  the 
sides  and  a  wider  line  often  runs 
along  the  tips  of  the  gastrosteges.  The  yellow  of 
the  lateral  scales  is  variable  in  intensity,  and  some- 
times— especially  in  young — forms  a  distinct  line 
along  the  third  an4  fourth  rows  of  scales.  All  of  these 
lines  fade  out  on  the  tail.     The  head  is  spotted  with 
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yellow.  The  lower  surfaces  are  yellow  or  yellowish 
white,  marked  with  slate  or  black  anteriorly  and  along 
the  tips  of  the  gastrosteges,  and  often  more  or  less  tinted 
posteriorly  with  delicate  rose  pink. 

Length  to  anus 803      910 

Length  of  tail 360      366  + 

Distribution. — The  Californian  range  of  this  racer 
seems  to  be  restricted  to  the  dryer  eastern  portions  of 
the  State,  leaving  the  more  western  parts  to  B.  laterale, 
**  It  is  much  more  widely  distributed  [than  the  Califor- 
nian racer],  as  specimens  have  been  taken  in  Idaho, 
Utah,  Nevada,  Arizona,  New  Mexico,  and  Mexico,  but 
it  does  not  seem  to  reach  the  coast,  nor  does  it  appear 
in  the  Valley  of  California,  except  at  two  points.  These 
are  Walker  Basin  and  Shasta  County,  northern  Califor- 
nia, where  [Shasta  Co.]  it  probably  enters  by  way  of  Pitt 
River  Valley."*  Localities  at  which  it  has  been  taken 
in  California  are  Shasta  County  (Baird,  Canoe  Creek), 
Inyo  County  (Argus  Range,  Coso  Valley  and  Mountains, 
Panamint  Mountains),  and  Kern  County  (Walker 
Basin);  in  Nevada,  Carson  City,  and  Antelope  Springs; 
in  Oregon,  Snake  River;  and  in  Idaho,  between  Bliss 
and  the  Snake  River. 

Genus  34.     ARIZONA. 

Arizona,  Kenn.,  U.  S.  Mex.  Bound.  Surv.,  II,   1859,  Kept.,  p.  18 
(type  elegrans). 

The  body  is  long  and  slender,  with  tail  of  moderate 
length.  The  neck  is  constricted  somewhat,  so  that  the 
head  is  distinct.  The  snout  is  long,  rounded,  and  but 
little  lower  than  the  flat  top  of  the  head.  The  cephalic 
plates  are  normal.  The  nasals  rarely  unite  above 
the    nostril.      One    (or   two)    preocular,    two  (or   one) 


«  Stejneger,  N.  A.  Fauna,  No.  7,  1893,  p.  210. 
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postoculars,  and  s  loreal  are  present.  Temporals  are  2-3 
or  2-4.  The  scales  are  smooth,  in  twenty-seven  to  thirty- 
one  rows.  The  anal  plate  ia  single.  Uroateges  are  in 
two  series.  The  eye  is  moderately  large,  with  round 
pupil. 

63. — Arizona  elegans  Kennicott.     Fadbd  Snake. 

Arizona  elrgaiu,  Kenn.,  U.  S.  Hex.  BoTind.  SnrT.,  II,  I8S»,  Bapt., 
p.  IS,  pi.  XIII  {type  looality  Bio  Oruidft];  Bocourt,  Miss.  8oi. 
an  Max.,  Bapt.,  !!•  Livr.,  1SS8,  p.  67S,  pi.  XLVI,  figs.  3-3b. 

PUyopKa  tUgant,  GoPK,  Bull.  U.  8.  Nat.  Hob.,  No.  1,  137E,  p.  30. 

Skintekit  elegant,  CopK,  Proo.  Am.  Philoa.Soo.,  XXIII,  ISSa,  p.  2S4; 
Copi,  Proc.  U.  S.  Nat.  Hdb.,  XIT,  1891  (1892),  p.  638. 

Colibtr  ariama,  BoDLBKaaB,  Cat.  SnakeB  Brit.  Hdb.,  II,  1894,  p.  66. 

Dencription. — Head  flat-topped  or  slightly  rounded, 
with  snout  projecting  and  rather  narrow.  Temporal  re- 
gions not  swollen.  Bostral  plate  very  large,  prominent, 
recurved  between  internasals  on  top  of  snout,  and 
bounded  behind  by  internasal,  anterior  nasal,  and  first 
labial  plates.  Plates  on  top  of  bead,  a  pair  of  inter- 
nasals, a  pair  of  prefrontals,  a  frontal,  supraocular  of 


each  side,  and  a  pair  of  large  parietals.  Anterior  and 
posterior  nasals  usually  distinct,  but  sometimes  united 
above  nostril.  Loreal  elongate.  One  or  two  preoculars 
and  two  or  one  postoculars.  Temporals  normally  two 
followed  by  three,  or  2-4,  lower  scale  of  first  row  often 
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elongate.  Eight  or  seven  superior  and  thirteen  to 
fifteen  inferior  labials,  sixth  or  seventh  superior  and 
seventh  or  eighth  inferior  largest,  fourth  and  fifth 
superior  reaching  eye,  first  pair  of  inferior  meeting  on 
median  line.  Two  pair  of  geneials,  posterior  narrower 
and  shorter  or  but  little  longer  than  anterior.  Scales 
on  body  smooth,  thin,  in  twenty-seven  to  thirty-one 
rows.  Anal  plate  not  divided.  Gastrosteges  varying 
in  number  from  two  hundred  and  ten  to  two  hundred 
and  twenty -seven.  Urosteges  in  two  series  of  from 
forty-five  to  fifty-nine. 

The  ground  color  is  pale  brown  or  yellowish  gray, 
lighter  near  the  middle  of 
the  back,  along  which  is  a 
series  of  dark-edged  brown 
or  gray  blotches.  The 
sides  are  marbled  with 
similar  but  smaller 
blotches   in  more  or    less  ,  .^ 

alternating  rows.  The  -  >^^f^r. 
tail  is  similarly  colored. 
In  young,  a  dark  streak  runs  from  the  eye  to  the  corner 
of  the  mouth,  and  another  between  the  eyes,  crossing 
the  posterior  edges  of  the  prefrontal  plates  as  in  Pituo- 
pkis.  These  streaks  are  faded  or  absent  in  adults.  The 
lower  surfaces  are  pale  yellowish  white,  without  mark- 
ings. 

Length  to  ftuns 2.11         282         730        860        870 

Leugth  o(  tail 33  33         122         160         125 

Di»iribiLiiiin. — This  smooth-scaled  relative  of  the  true 
gopher  snakes  has  been  taken  in  California  between 
Carlsbad  and  Oceanside  and  at  Warner's  Ranch,  San 
Diego  County,  at  San  Jacinto,  Riverside  County,  and 
near  Ontario,  San  Bernardino  County.  It  ranges  east 
to  Texas, 


J^ 
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Habits.  —  Unknown.  A  captive  individual  ate  a 
Brown-shouldered  Lizard  (Uta  stansburiana). 

Genus  35.     PITUOPHIS. 

Pituophis,  HoLBBOOK,  N.  A.  Herpet.  (2),  IV,  1842,  p.  7  (type  mel- 
anoleucus);  ChurehiUia,  B.  k  G.,  Stansbnry's  Exped.  Gt.  Salt 
Lake,  1852,  p.  350  (type  beUona). 

The  body  is  long  but  rather  stoUt,  with  tail  of  mod- 
erate length.  The  neck  usually  is  slightly  constricted^ 
so  that  the  head  appears  little  distinct  from  it.  The 
snout  is  long,  narrowly  rounded,  and  projecting  beyond 
the  lower  jaw.  The  head-plates  show  many  variations, 
but  when  typical  are  normal  except  that  there  are  four 
prefrontals.  The  nasals  are  usually  distinct.  One  or 
two  preoculars,  two  to  four  postoculars,  and  a  loreal  are 
present.  Temporals  are  many  and  very  variable.  The 
scales  are  in  twenty-seven  to  thirty-five  rows,  the  dor- 
sals keeled,  some  of  the  lateral  rows  smooth.  The  anal 
plate  is  single.  Urosteges  are  in  two  series.  The  eye 
is  large,  with  round  pupil. 

63. — ^Pituophis  catenifer  (Blainville).    Western  Gopher 
Snake. 

Coluber  cateni/er,  Blain.,  Noav.  Ann.  Mas.  Hist.  Nat.,  IV,  1835,  p. 

290,  pi.  26,  figs.  2-2b  (type  locality  Galifornia);  Boulenokr, 

Cat.  Snakes  Brit.  Mas.,  II,  1894,  p.  67. 
PUuophi8  catenifer,  B.  &  G.,  Cat.  N.  A.  Kept,,  Pt.  I,  Serp.,  1853,  p. 

69;  GiRARD,  U.S.  Explor.  Exped.,  Herp.,  1858,  p.  135,  pi.  VIII, 

figs.  1-7;  GuNTHER,  Cat.  Colab.  Snakes  Brit.  Mus.,  1858,  p.  87; 

Stbjnioer,  N.  a.  Faana,  No.  7.  1893,  p.  206. 
PituophU  Wilkegii,  B.  A  G.,  Cat.  N.  A.  Kept.,  Pt.  I,  Serp..  1853,  p. 

71  (type  locality  **Pu^et  Sound,  Oregon");   Girard,  U.  S. 

Explor.  Exped.,  Herp.,  1858,  p.  137,  pi.  IX,  figs.  1-7. 
PUuophis  anneclens,  B.  &  G.,  Cat.  N.  A.  Bept.,  p.  72  (type  locality 

San  Diego,  Cal.). 
PUyophis   Heermannii,    Hallow.,    Proc.  Ac.    Nat.  Sci.  Phila.,   VI, 

1853,  p.  236  (type  locality  Gosiunnes  Biver,  Cal.). 
PityophU  catenifer,  Cope,  Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p.  641. 


196 


CALIFORNIA    ACADBUY    OF    SCIENCES. 


Description. — Head  flat>topped  or  rounded,  ■ 
projecting  aud  rather  nar- 
row. Temporal  regioou 
not  swollen.  Rostral  plate 
very  large,  prominent, 
not  very  narrow,  but  often 
recurved  between  interna-  _ 
sals  on  top  of  snout,  and^^g^.^ 
bounded  behind  by  inter- 
nasal,  anterior  nasal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  iuternasals,  four,  two,  one,  three, 
five,  six,  or  eight  prefrontals,  a 
frontal,  supraocular  of  each  side, 
and  a  pair  of  parietaU.  Anterior 
and  posterior  nasals  usually  dis- 
tinct, sometimes  united.  Loreal 
usually  elongate.  One  or  two  pre- 
oeulars  and  two  to  four  postocu- 
lars.  Tips  of  some  labials  often 
cut  off,  forming  suboculars  or  lore- 
als.  Temporals  four  followed  by 
five,  very  variable.  Seven  to  nine 
superior  and  eleven  to  thirteen 
inferior  labials,  next  to  last  supe- 
rior and  sixth  or  seventh  inferior 
largest  in  its  series,  fourth  or  fifth 
superior  usually  reaching  eye,  first  pair  of  inferior  meet- 
ing on  median  line.  Two  pair  of  geneials,  anterior 
much  larger  than  posterior.  Scales  on  body  in  twenty- 
seven  to  thirty-five  rows,  keeled  except  in  a  varying 
number  (about  3  to  10)  of  rows  on  each  side.  Anal 
plate  not  divided,  Gastrosteges  varying  in  number 
from  two  hundred  and  four  to  two  hundred  and  forty- 
five.  Urosteges  in  two  series  of  from  fifty-six  to  sev- 
enty-two. 
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The  ground  color  is  pale  brown  or  yellowish  gray, 
sometimes  obscured 
by  the  apreadiug  of 
the  blotches  or  the 
presence  of  black 
marks  along  the  keels 
of  its  scales.  Along 
the  middle  of  the  back 
is  a  series  of  from  thir 
ty-six  to  seventy-nine 
dark  brown  or  black 
blotches.  There  are  several  series  of  smaller  alternating 
dark  blotches  or  spots  on  the  sides.  These  spots  some- 
times tend  to  unite  to  form  longitudinal  lines.  Across  the 
top  of  the  head,  between  the  preocular  plates,  is  a  line 
of  black  or  brown.  A  similar  line  runs  down  from  the 
center  of  the  eye  and  another  back  and  down  from  the 
upper  postocular  plate.  The  lower  surfaces  are  yellow- 
ish white,  usually  maculated  with  black  or  brown. 

Length  to  Kuan 315      6«0      S20     860    1200    1260 

Lengthoftwl 52      135      165      170      270      210 

Dietribution. — The  Western  Gopher  Snake  occupies 
the  Pacific  Coast  of  the  United  States,  but  is  replaced 
in  the  Great  Basin  by  its  subspecies  P.  catenifer  dp.sert- 
icola.  It.  ranges  north  and  south  at  least  from  Puget 
Sound  to  San  Diego.  The  eastern  limit  of  its  territory 
in  the  north  (in  Idaho)  is  not  known,  but  in  California 
is  marked  by  the  Sierra  Nevada  and  the  western  edge  of 
the  Mojavo  and  Colorado  Deserts.  In  California,  it  has 
been  taken  in  San  Diogo  (San  Diego),  Riverside  (San 
Jacinto),  San  Beruardino  (Ontario),  Los  Angeles  (Pasa- 
dena), Santa  Barbara  (Santa  Barbara),  Kern  ( Fort  Tejon), 
Fresno  (Pitman  Creek,  King's  River),  Montery  (Mon- 
terey), Santa  Cruz  (Soquel,  Corralitos,  Glenwood),  Santa 
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Clara  (Los  Gatos,  San  Jose,  Palo  Alto),  San  Francisco, 
Alameda  (Haywards,  Oakland),  Marin  (Tamalpais), 
Sonoma  (Petaluma),  Lake  (Kelseyville),  Mendocino, 
Shasta  (McCloud  River),  and  Siskiyou  (Mt.  Shasta) 
Counties. 

Habits. — The  Gopher  or  Bull  Snake  is  the  largest  as 
well  as  one  of  the  most  abundant  of  Californian  serpents. 
Individuals  more  than  six  feet  long  are  not  rarely  found. 
These  are  usually  very  gentle  and  show  little  resent- 
ment even  when  roughly  handled.  The  younger  snakes, 
however,  sometimes  strike  very  fiercely,  but  of  course 
harmlessly.  This  snake  shares  with  many  others  the 
curious  habit  of  rapidly  vibrating  the  tip  of  its  tail  when 
excited;  an  action  which  sometimes,  when  the  tail  hap- 
pens to  strike  upon  dry  leaves  or  grass,  produces  a  sound 
not  unlike  the  warning  whir  of  the  rattlesnake.  Its 
food,  so  far  as  is  known,  consists  of  small  mammals,  of 
which  gophers  are  said  to  form  a  large  part. 

64. — Pituophis  catenifer  deserticola  Stejneger.     Desert 
Gopher  Snake. 

Pityophls  ftayi  bellona,    Cope,   Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p. 

641  (part). 
Pituophis  catenifer  deserticola,  8tejnec;kr,  N.  A.  Fauna,  No.  7,  1893, 

p.  206  (type  locality  Great  Basin  and  southwestern  deserts). 

Description, — I  have  seen  no  specimens  of  this  '*  richly- 
colored  form  from  the  Great  Basin  and  southwestern 
deserts,  which  agrees  with  true  P.  catenifer  in  having  a 
broad  and  low  rostral.  *  *  *  As  a  general  rule  this  form 
has  a  more  pronounced  carination  of  the  scales  and  a  less 
number  of  smooth  scales  on  the  sides,  but  this  character 
cannot  be  relied  upon  at  all,  and  whether  a  specimen 
shall  be  referred  to  either  typical  P.  catenifer  or  to  this 
desert  form  must  be  decided  upon  the  totality  of  the 
characters,  as  a  reliance  upon  the  carination  leads  to 
very  erroneous  results/' 
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Distribution, — The  Desert  Gopher  Snake  occupies  the 
Mojave  and  Colorado  Deserts  and  those  parts  of  the 
Great  Basin  which  lie  within  California,  Nevada,  and 
perhaps  southern  Idaho  and  eastern  Oregon. 

Habits. — Unknown,  but  similar,  doubtless,  to  those  of 
P.  catenifer. 

Genus  36.     THAMNOPHIS. 

Thamnophis,  FiTZiNOBR,  Syst.  Bept.,  1843,  p.  26  (type  saurita); 
Eutainia,  B.  &  G.,  Cat.  N.  A.  Bept.,  Pt.  I,  Serp.,  1853,  p.  24 
(type  saurita). 

The  body  is  more  or  less  elongate,  usually  rather 
slender,  with  moderately  long,  tapering  tail,  and  head 
distinct  from  neck.  The  cephalic  plates  are  normal. 
The  nasals  never  unite.  One  or  two  (rarely  three)  pre- 
oculars,  two  to  four  postoculars,  and  a  loreal  are  present. 
Temporals  are  normally  1-2,  but  may  be  1-1,  1-3,  or 
2-3.  A  loreal  is  present.  The  scales  are  keeled,  in 
seventeen  to  twenty-three  rows.  The  anal  plate  is  un- 
divided. Urosteges  are  in  two  series.  The  eye  is 
moderate  or  small,  with  round  pupil. 

Although  the  several  species  and  subspecies  may  often 
be  distinguished  at  a  glance  by  one  familiar  with  their 
several  characters,  the  amount  of  individual  variation 
is  so  great  that  it  is  quite  impossible  to  make  a  key 
which  will  properly  refer  all  specimens.  The  following 
synopsis  will,  I  believe,  usually  serve  its  purpose,  but 
should  not  be  trusted  too  implicitly. 

SYNOPSIS  OF  SPECIES.*' 
a. — Upper  labials  seven;  posterior  geneials  much  longer  than  anterior. 


*  If  my  estimate  of  the  lUtus  of  the  yarioas  western  members  of  this  genus  differs 
rather  radically  from  that  of  recect  antborr  (the  latest  American  review  of  this  genus 
admits  seventeen  species  and  subspecies  from  the  territory  under  discussion),  I  may, 
perhaps,  be  pardoned  on  the  ground  that  I  have  carefully  examined  more  than  three 
hundred  fresh  alcoholic  specimens  besides  rather  hastily  inspecting  the  material  in  the 
National  Museum. 
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b. — Eye  large;  one  preoonlar;  scales  in  nineteen  rows;  dorsal  line  never 
red. 

c. — Lines  wide;  some  red  on  body T.  parietaliB. — p.  200. 

6*. — Lines  very  narrow;  no  red  on  body;  belly  dusky. 

T.  p.  pickeringii.— p.  204. 
v. — Eye  small;  two  preoonlars  or  soales  in  seventeen  rows,  or  both;  dorsal 

line  sometimes  red T.  leptocephala. — p.  205. 

a'. — Upper  labials  eight, 
d. — Soales  in  nineteen  rows  (if  in  21  rows,  some  red  on  body  or  very  dis- 
tinct lines  with  few  or  no  spots), 
e. — Eye  smaller;  posterior  geneials  rarely  much  longer  than  anterior; 
dorsal  line  yellow  or  red;  head  never  red;  belly  sometimes  red. 

T.  elegaiLS.— p.  207. 
e'. — Eye  larger;  posterior  geneials  much  longer  than  anterior;  dorsal 
line  bine  or  yellow;  head  sometimes  red;  belly  never  red. 

T.  parietaliB.— p.  200. 
d'. — Scales  in   twenty-one  (or  twenty-three)   rows;  no  red   on   body; 
many  spots  or  no  distinct  dorsal  line. 

f . — Eye  smaller;  posterior  geneials  shorter  or  but  little  longer  than 
anterior;  belly  marbled  with  slate;  dorsal  line  present, 
g. — One  preocular;  scales  in  twenty-one  rows. 

T.  vagrans.— p.  210. 
g'^ — Two  preoculars;  scales  in  twenty-one  or  twenty-three  rows. 

T.  V.  biscutata. — p.  512. 
P. — Eye  larger;  posterior  geneials  much  longer  than  anterior;  belly 
not  marbled  with  dusky;  dorsal  liue  often  absent. 

T.  haxnxnondii. — p.  212. 

65. —  Thamnophis   parietalis   (Say).      Pacific    Garter 
Snake. 

Coluber  parietalis,  Say,  Long's  Exped.  Rocky  Mts.,  I,  1823,  p.  186 

(type  locality  Camp  Missouri  near  Council  Bluff). 
Coluber  in/ernalis,  Blainv.,  Nouv.  Ann.  du  Mus.,  IV,  1835,  p.  291, 

pi.  XXVI,  figs.  3-3*.     (type  locality  California). 
Eutainia  infernalis,  B.  &  G.,  Cat.  N.  A.  Rept.,  Pt.  1,  Serp.,  1853,  p. 

26;  GiRARD,  U.  S.  Explor.  Exped.,  Herp.,  1858,  p.  148,  pi.  XIV, 

figs.  11-16;  BocODRT,  Bull.,  Soc.  Zool.  Fr.,  1892,  p.  40  (part). 
Eutainia  parietalis^  B.  &  G.,  Cat.  N.  A.  Rept.,  Pt.  1,  Serp.,  1853,  p. 

28. 
fEutaenia  omatay  B.  &  G.,  U.  S.  Hex.  Bound.  Surv.,  Ill,  Rept., 

1859,  p.  16,  pi.  IX  (type  locality  between  San  Antonio  and 

EI  Paso,  Tex.). 
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Eutctnia  nrlalis   tetrcUcenia,   Cope,   U.   S.  Ezplor.  Sarv.  W.  100th 

Mer.,  V,  1875.  p.  546  (no  locality);  Cops,  Proo.  U.  S.  Nat. 

Mns.,  XIY,  1891,  p.  664  (Puget  Sound,  Wash.,  and  Pitt 

River,  Cal.)* 
Eutcmia  pickeringii,  CoPB,  Proo.  Ac.  Nat.  Soi.  Phila.,  1883,  p.  21. 
Tropidonotu8  nr talis  var.  parietalis,  Gabman,  Mem.  Mns.  Compar. 

Zool.,  YIII,  3,  1883.  pp.  25.  139. 
Eutcenia  airtaUa  parietalU,  Cops,  Proo.  U.  8.  Nat.  Mus.,  XIY,  1891, 

p.  664. 
Eutofnia  nriaUs  trilineata.  Cope,  Proc.  U.  8.  Nat.  Mus.,  XIY,  1891, 

p.  665  (part),  (Fort  Benton,  Kont.). 
Tropidonotus  ordincUuB  var.  in/errudis,  Boulenoeb,  Cat.  Snakes  Brit. 

Mns.,  I,  1893,  p.  207  (part). 
Thamnophu  parietalis,  Stbjnbgsr,  N.  A.  Fauna,  No.  7,  1893,  p.  214. 

Description, — Head  distinct  from  neck,  flat-topped, 
with  narrow,  rounded  snout,  and  temporal  regions  some- 
times swollen.  Rostral  plate  large,  bounded  behind  by 
internasal,  anterior  nasal,  and  first  labial  plates.  Plates 
on  top  of  head,  a  pair  of  internasals,  a  pair  of  pre- 
frontals, a  frontal,  supraocular  of  each  side,  and  a  pair 
of  parietals.  Anterior  and  posterior  nasals  distinct. 
One  loreal.  One  preocular  and  from  two  to  four  postocu- 
lars.  Temporals  normally  one  followed  by  two,  some- 
times 1-1,  1-3,  or  2-3.  Seven,  or  rarely  eight,  superior 
and  nine  to  eleven  inferior  labials,  fifth  or  sixth  supe- 
rior and  fifth,  sixth,  or  seventh  inferior  largest,  third 
and  fourth  or  fourth  and  fifth  superior  reaching  eye, 
first  pair  of  inferior  meeting  on  median  line.  Two  pair 
of  geneials,  posterior  longer  than  anterior.  Scales  on 
body  in  nineteen,  or  very  rarely  twenty-one,  rows,  all 
keeled  except  sometimes  the  first  row  of  each  side. 
Anal  plate  not  divided.  Gastrosteges  varying  in  num- 
ber from  one  hundred  and  fifty-one  to  one  hundred  and 
seventy.  Urosteges  in  two  series  of  from  seventy-four 
to  ninety-four,  a  few  of  the  anterior  rarely  undivided. 
Eye  large. 

There  are  three  light  lines,  one  on  the  middle  of  the 


202 


CALIFORNIA    ACADEMY    OF    SCIENCES. 


back  and  one  along  the  second  and  third  rows  of  scales 
of  each  side,  but  the  lateral  lines  not  infreiquently  blend 
with  the  color  of  the  belly.  The  dorsal  line  usually  is 
bluish  but  may  be  yellow.  The  belly  is  bluish  or  yel- 
lowish, or  rarely  slaty,  and  may  have  a  black  line  or 
series  of  spots  near  the  tips  of  the  gastrosteges.  The 
head  may  be  brown,  olive,  or  coppery  red  above,  bluish 
or  grayish  laterally,  yellowish  white  below.  The  tail  is 
colored  like  the  back,  but  less  definitely.  In  some 
specimens  the  ground  color  above  is  solid  black,  with- 
out a  trace  of  red.  In  others  there  are  traces  of  red  on 
the  sides,  chiefly  on  the  skin  between  the  scales.  In 
several  the  red  is  more  extensive  and  forms  small  irreg- 
ular blotches  on  the  sides.  In  a  number  these  blotches 
are  larger  and  extend  up  from  the 
lateral  line  in  definite  and  more  or 
less  rectangular  figures,  between 
which  are  similarly  shaped  prolonga- 
tions downward  of  the  black  ground.* 
Many  show  the  red  blotches  spread  out  and  blended 
above,  so  that  tiie  downward  prolongations  of  the  ground 
color  have  become  detached  and  form  a  series  of  black 
spots  separated,  by  red, 
from  the  narrow  band  of 
ground  color  remaining  on 
each  side  of  the  light  dor- 
sal line.  In  others  these 
black  spots  have  become  united  and  form  a  black  line, 
so  that  on  each  side  of  the  light  dorsal  line  we  have  a 
line  of  black,  one  of  red,  another  of  black,  and  the 
light  lateral  line.f     In  one  specimen  the  black  is  almost 


*  This  and  the  following  are  the  most  common  forms. 
t  The  BuUmia  tirtalit  tetratcmim  of  Cope. 
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entirely  replaced  by  red.     These  color  variations  are  all 
individual,  none  geographical. 

Length  to  anas 185      475      565      605      715      870 

Length  of  tail 67       160      190      227      200      210  + 

Distribution, — The  Pacific  Garter  Snake  ranges  all 
over  the  territory  under  consideration,  excepting  the 
desert  areas  and  the  western  parts  of  Washington  and 
Oregon.  It  is  abundant  in  eastern  Washington  and 
Oregon  and  in  Idaho,  and  has  been  reported  from  sev- 
eral localities  in  Nevada. 

It  occurs  in  all  parts  of  California  except  the  Mojave 
and  Colorado  Deserts.  I  have  examined  specimens  from 
Siskiyou  (Mt.  Shasta),  Placer  (Lake  Tahoe),  Mariposa 
(Yosemite  Valley),  Fresno  (Fresno),  Humboldt,  Men- 
docino (Pieta),  Lake  (Kelseyville),  Sonoma  (Healds- 
burg,  Duncan's  Mills),  Marin  (Tomales  Bay),  Santa 
Clara  (Palo  Alto),  Santa  Cruz  (Glenwood),  San  Bernar- 
dino (Ontario)  and  Riverside  (Riverside)  Counties. 

Habits. — Like  its  relatives,  the  Pacific  Garter  Snake  is 
seldom  found  far  from  water.  Its  food  is  composed  of 
fish,  batrachians,  and  the  smaller  mammals.  ''Along 
the  shores  of  the  larger  island  in  Pyramid  Lake  vast 
numbers  of  Eutcanice  Are  found,  comprising  this  and,  in 
all  probability,  several  other  recognized  varieties.  Dur- 
ing the  heated  part  of  the  day,  the  mossy  tracts  in  the 
tepid,  shallow  water  of  the  little  inlets  were  thronged 
with  them,  as  they  swam  in  gentle  undulations  over  the 
smooth  surface  or  idly  basked  on  the  heated  rocks  along 
the  shore.  In  no  other  locality  have  we  ever  seen  them 
in  such  numbers.  When  disturbed,  they  swam  boldly 
out  into  open  water  or  sought  the  bottom  and  hid  them- 
selves under  the  rocks.  Though  not  in  the  true  sense 
of  the  word  '  water  snakes,'  the  various  Eutamiai  are  all 
thus  quite  aquatic  in  their  habits.*'* 

•Yarrow  k  HennbAW.  Ann.  B«p.  Sarv.  W.  lOOib  Mer..  Append.  NN,  1878,  p.  217. 
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66. — ^Thamnopliis  parietalis  pickeringii  (Baird  &  Girard). 
Northwestern  Garter  Snake. 

Eutainia  PieteringU,   B.  Ik  G.,  Cat.  N.  Ai  Bept.,  Ft.  I,  Seip.,  18fi3, 

p.  27  (type  locality  Pagret  Sound);  Qiribd,    U.   S.   Ezplor. 

Eiped.,  Herp.,  185S,  p.  150.  pi.  XIII,  figs.  14-20. 
Ekilainia  concinno,  B.  ft  0.,  Cat.  N.  A.  R«pt.,  Pt.  1,  Berp.,  IBSS, 

p.  146. 
EuUmia  tirlalia  eoneinno,  Copi,  Proc.  U.  B.  Nat.  Hdb.,  XIT,  1891, 

p.6M. 
Eatania  lirtalui pickeringii.  CoFE,  Proc.  U.  8.  Nat.  Mas.,  XI7,  1801, 

p.  ees. 

Eulania  nrlalU  Irilintata,  Cars,  Proo.  D.  8.  Nat.  Mas.,  XIT,  1891, 

p.  665  (part),  ("Fort  Towosend,  Ore^n"). 

Description. — This  subspecies  differe  from  T.  parietalis 

in  color  only.  Some  specimena  approach  the  typical  form 

in  having  red  blotchee  on  the  sides.     The  normal  color- 


ation is,  however,  fairly  constant.     The  ground  color 

above  is  deep  blackish  brown  or  black,  with  three  light 

longitudinal  lines.     These  lines  are  usually  verj  narrow 

but  may  be  as  wide  as  in  the  typical 

T.   parietalis,   and    may    be   w  bite 

grayish,    bluish,   greenish,    or   pale 

yellow.     The  median  dorsal  line  may 

fade  out  posteriorly,  and  the  lateral 

lines  may  be  very  faint.     A  narrow 

black  line  sometimes  runs  along  the  tips  of  the  gastro- 

steges.     The  top  of  the  head  is  blackish,  its  sides  light. 

The  lower  surfaces  are  bluish  black,  slate,  or  greenish, 

lighter  anteriorly;    the  throat    being   yellowish    white. 
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This  form  may  be  readily  distinguished  from  T.  lepio- 
cephala,  of  the  same  regions,  by  its  larger  eye. 

Length  to  anus 165      410      500      540      650      600 

Length  of  tail 51       125      180      160      100      215 

Distribution, — This  northern  form  of  the  Pacific  Gar- 
ter Snake  inhabits  British  Columbia  and  the  northwest- 
ern corner  of  the  United  States  in  the  neighborhood  of 
Puget  Sound.  It  is  abundant  in  King  County,  Wash- 
ington, and  on  Vancouver  Island,  and  has  been  re- 
ported from  Oregon. 

67. — ^Thamnophis  leptocephala  (Baird  &  Girard).    Puget 
Garter  Snake. 

/  TVopidonotua  ordinoidet,  B.  &  Q,,  Proo.  Ao.  Nat.  Sci.  Phila.,  VI, 

1852,  p.  176  (type  locality  Puget  Sound). 
/  TropidonotuB  concinnus,  Hallow.,  Proc.  Ao.  Nat.  Soi.  Phila.,  YI, 

1852,  p.  182  (type  locality  Oregon  Territory). 
Eutainia  leptocephala,  B.  &  O.,  Cat.  N.  A.  Bept.,  Pt.  I,  Serp.,  1853, 

p.   29  (type  locality  Puget  Sound);  Oi&abd,  U.  8.   Explor. 

Exped.,  Herp.,  1858,  p.  151,  pi.  XIII,  figs.  7>13. 
ff  Eutainia  atrata,  Kknn.,  U.  8.  Pao.  B.B.  Sarv.,  XII,  Pt.  II,  1800, 

p.  296  (type  locality  «« California"?). 
Eutainia  cooperi,  Kknn.,  U.  8.  Pac.  B.  B.  Sanr.,  XII,  Pt.  II,  1860, 

p.  296,  pi.  XV,  fig.  1  (localities  Cathapoot'l  and  Willopah 

Valleys). 

Description. — Head  distinct  from  neck,  flat -topped, 
with  narrow,  rounded  snout,  and  temporal  regions 
sometimes  slightly  swollen.  Rostral  large,  bounded 
behind  by  interna- 
sal,  anterior  nasal, 
and  first  labial 
plates.  Plates  on 
top  of  head,  a  pair 
of  internasals,  a 
pair  of  prefrontals,  a  frontal,  supraocular  of  each  side, 
and  a  pair  of  parietals.  Anterior  and  posterior  nasals 
distinct.    One  loreal.     One  or  two  preoculars  and  about 


^iT-, 
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three  postoculars.  Temporals  normally  one  followed  by 
two,  sometimes  1-3.  Seven,  or  rarely  six  or  eight,  su- 
perior and  eight  to  ten  inferior  labials,  fifth  or  sixth 
superior  and  fourth,  fifth,  or  sixth  inferior  largest,  third 
and  fourth  or  fourth  and  fifth  superior  reaching  eye, 
first  pair  of  inferior  meeting  on  median  line.  Two 
pair  of  geneials,  posterior  longer  than  anterior.  Scales 
on  body  in  seventeen  or  nineteen  rows,  all  keeled  except 
sometimes  the  first  row  of  each  side.  Anal  plate  not 
divided.  Gastrosteges  varying  in  number  from  one 
hundred  and  thirty-nine  to  one  hundred  and  fifty-two. 
Urosteges  in  two  series  of  from  fifty-two  to  seventy. 
Eye  small. 

The  ground  color  above  is  olive  or  pale  blackish 
brown,  dotted  and  spotted  with  black  along  the  edges  of 
the  scales,  and  with  or  without  three  light  longitudinal 
lines.  The  lateral  lines,  when  present,  are  usually 
grayish  or  greenish  blue,  while  the  dorsal  line — which 
often  fades  out  posteriorly — may  be  white,  gray,  blue, 
yellow,  or  brick  red.  A  blackish  streak  usually  runs 
back  from  the  eye  in  specimens  light  enough  to  show  it. 
The  labials  are  bluish  gray  or  yellowish.  The  pineal 
spot  is  often  present  on  the  suture  between  the  parietal 
plates.  The  belly  may  be  yellowish,  olive,  plumbeous, 
or  slate;  the  throat  is  yellowish  white;  the  lower  surface 
of  the  tail  is  sometimes  brick  red.  Many  specimens 
can  be  distinguished  from  T.  p,  pickeringii  only  by  the 
smallness  of  the  eye,  which,  however,  is  a  very  good 
character. 

Length  to  anus 372 

Length  of  tail 105 

Distribution, — This  beautiful  little  snake  is  very  com- 
mon in  British  Columbia  and  Washington  in  the  vicin- 
ity of  Puget  Sound,  especially  on  Vancouver  Island  and 
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in  King  County.  It  has  been  noted  from  western  Ore- 
gon and  from  California.  The  last  locality  needs  con- 
firmation,  although  this  snake  may,  perhaps,  occur  in 
the  northwestern  corner  of  our  State. 

68. — ^Thamnophis  elegans  (Baird  &  Girard).     Elegant 
Garter  Snake. 

Euiainia  ordinoides,  B.  &  G.,  Cat.  N.  A.  Rept.,  Pt.  I,  1853,  p.  33; 

GiKARD,  U.  8.  Explor.  Exped.,  Herp.,  1858,  p.  153,  pi.  XIV, 

figs.  1-4. 
Eutainia  elegans,  B.  &  G.,  Cat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853,  p.  34 

(type  locality  El  Dorado  County,  Calif.). 
Tropidonotut  triviUatua,   Hallow.,  Proc.  Ac.  Nat.  8ci.  Phila.,  YI, 

1853,  p.  237  (Cosunmes  River,  Cal.). 
EuUxnia  elegans  ordinoides,  Cope,  Proc.  U.  8.  Nat.  Mas.,  XIY,  1891, 

p.  854. 
Eutctnla  elegans  hrunnea,  Gops,  Proc.  U.  8.  Nat.  Mus.,  XIY,  1891, 

p.  654  (type  locality  Fort  BidweU,  Cal.). 
Eutania  elegans  Uneolaia,  Gope,  Proc.  U.  8.  Nat.  Mas.,  XIY,  1891, 

p.  655  (part),  (no  type). 
EutcBuia  mfernalis  in/emalis,  Gope,  Proc.  U.  8.  Nat.  Mas.,  XIY., 

1891,  p.  657. 
Eutctnia  in/emalis  vidua,  Gope,  Proc.  U.  8.  Nat.  Mas.,  XIY,  1891, 

p.  658  (type  locality  San  Francisco,  Cal.). 
Tropidonotus  ordinatus  var.   in/ernaZis,    BouL.,  Gat.   8iiakes  Brit. 

Mas.,  I,  1893,  p.  207  (part). 
Thamnophis  infer ncUis,  8tbjn.,  N.  A.  Faana,  No.  7,  1893,  p.  210. 

Description, — Head  distinct  from  neck,  flat-topped, 
with  rather  narrow,  rounded  snout,  and  temporal  regions 
sometimes  swollen.  Rostral  large,  bounded  behind  by 
internasal,  anterior  nasal,  and  first  labial  plates.  Plates 
on  top  of  head,  a  pair  of  internasals,  a  pair  of  prefron- 
tals, supraocular  of  each  side,  a  frontal,  and  a  pair  of 
parietals.  Anterior  and  posterior  nasals  distinct.  One 
loreal.  One  or  rarely  two  preoculars  and  from  two  to 
four  postoculars.  Temporals  normally  one  followed  by 
two,  sometimes  1-1  or  1-3.  Eight,  or  very  rarely  seYen, 
nine,  or  ten,  superior  and  ten  or  elcYcn  inferior  labials. 
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fifth  or  sixth  superior  and  fifth,  sixth,  or  seventh  inferior 
largest,  fourth  and  fifth  or  third  and  fourth  superior 
reaching  eye,  first  pair  of  inferior  meeting  on  median 
line.  Two  pair  of  geneials,  posterior  equal  to  or  little 
or  much  longer  than  anterior.  Scales  on  body  in  nine- 
teen or  twenty-one  rows.  Anal  plate  undivided.  Gas- 
trosteges  varying  in  number  from  one  hundred  and 
forty-four  to  one  hundred  and  seventy-three.  Urosteges 
in  two  series  of  from  fifty-seven  to  eighty-nine.  Eye 
moderate. 

The  head  is  brown  or  olive  above,  never  red.  The 
labials  are  yellow  or  olive.  The  chin  and  throat  are 
yellow  or  yellowish  white.  The  belly  is  yellow  or  olive, 
sometimes  washed  with  brick  rod.  The  dorsal  line  is 
never  bluish.  There  are  four  distinct  types  of  colora- 
tion, each  of  which  might  be  considered  a  distinct  spe- 
cies if  compared  with  typical  specimens  of  the  others, 
but  all  of  which  pass  into  one  another  almost  impercep- 
tibly when  large  series  are  examined.  These  types  are: 
(a)  Similar  to  T,  vagrans,  the  ground  color  being 
brown  with  three  light  lines,  a  pair  of  dark  nuchal 
blotches,  and  numerous  black  or  dark  brown  spots  along 
the  sides.  This  style  of  coloration  is  seen  in  young 
only,  but  many  of  the  smallest  specimens  are  unspotted. 

(b)  Black  above,  with  three  yellow- 
ish or  grayish  white  lines,  the  lateral 
lines  sometimes  blended  with  the 
color  of  the  belly.  Baird's  and  Gi- 
rard's  type  of  E.  elegans  was  of  this 
style. 
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(c)  Brown  above, 
with  three  longitudinal 
lines;  the  dorsal  line 
yellow;  the  lateral  lines 
and  more  or  less  of  the 
belly  bright  brick  red. 
(d)  Dark  olive  above,  with  no  lateral  lines;  the  dor- 
sal line  yellow  and  very 
wide,  the  throat  bright 
yellow,  the  belly  deep 
olive  or  slate,  with  or 
without  a  yellow  streak 
along  its  middle.     This  is  Cope's  E.  infemalis  vidua. 

None  of  these  forms  occurs  alone  in  any  one  place 
and  the  series  of  intergradations  is  complete,  so  that 
these  cannot  be  recognized  as  geograpliical  races.  Nev- 
ertheless, the  form  (d)  without  lateral  lines  seems  to 
occur  nowhere  else  than  on  the  coast  slope  of  the  San 
Francisco  peninsula. 

Length  to  aana 173      450      470      510      640      060 

Length  oC  Uil OS       165       130       ITS       163 

Distrihulion. — The  Elegant  Garter  Snake  appears  to 
be  confined  to  California  north  of  the  Tehacbapi  Moun- 
tains. I  have  examined  specimens  from  Shasta  (Ft. 
Reading),  Placer  (Lake  Tahoe),  El  Dorado,  Tuolumne 
(Tuolumne  Meadows),  Mariposa  (Tamarack  Flat,  Yosem- 
ite  Valley),  Fresno  (Fresno,  Pitman  Creek),  Tulare,  San 
Luis  Obispo,  Monterey  (Pacific  Grove),  Santa  Cruz 
(Sequel,  Wadell  Creek,  Glenwood),  Santa  Clara  (Mt. 
Hamilton,  Santa  Clara,  Stephen's  Creek,  Palo  Alto),  San 
Mateo  (Pescadero,  La  Honda,  Searsville),  San  Francisco 
(Lake  Merced,  Union  Square),  Alameda  (Calaveras 
V'alley,  Oakland),  Contra  Costa  (Mount  Diablo),  Marin, 
Lake    (Middleton),    and    Mendocino    (Pieta,    Irishes, 
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Sherwood's)   Counties.     In  many  parts  of  its  range  it 
occurs  with  the  T.  parietcdia. 

Habits, — Little  known,  but  similar  to  those  of  T.  pari- 
etalis. 

69. — Thamnophis  vagrans  (Baird  &  Girard).     Wander- 
ing Garter  Snake. 

Eutainia  vagrans,  B.  &  Q.,  Cat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853,  p.  35 

(type  locality  California);  Girard,  U.  S.  Explor.  Exped.,  Herp., 

1858,  p.  154,  pi.  XIV,  figs.  5-10. 
lEutaenia  couchii,  Kenn.,  U.  8.  Pac.  R.  R.  Surv.,  X,  Pt.  IV,  1859, 

p.  10  (type  locality  Pitt  Biver,  California). 
Eutcenia  elegaru  lineolata^  Cope,  Proo.  U.  8.  Nat.  Mus.,  XIV,  1891, 

p.  655  (part)  (no  type). 
Eutcenia  eUgans  vagrana.  Cope,  Proc.  U.  8.  Nat.  Mus.,  XIV,  1891, 

p.  656. 
Tropidonoiua  vagrans,   BouL.,   Cat.  Snakes  Brit.    Mns.,   I,    1893, 

p.  202. 
Thamnophis  vagrans,  8tsjn.,  N.  A.  Fauna,  No.  7,  1893,  p.  213. 

Description, — Head  distinct  from  neck,  flat-topped, 
with  narrow,  rounded  snout,  and  temporal  regions 
sometimes  swollen.  Rostral  large,  bounded  behind  by 
internasal,  anterior  nasal,  and  first  labial  plates.  Plates 
on  top  of  head,  a  pair  of  internasals,  a  pair  of  pre- 
frontals, a  frontal,  supraocular  of  each  side,  and  a  pair 
of  parietals.  Anterior  and  posterior  nasals  distinct. 
One  loreal.  One  preocular.  Two  to  four  postoculars. 
Temporals  normally  one  followed  by  two,  sometimes 
1-3.  Eight  superior  and  ten  or  eleven  inferior  labials, 
sixth  in  each  series  largest,  fourth  and  fifth  superior 
reaching  eye,  first  pair  of  inferior  meeting  on  median 
line.  Two  pair  of  geneials,  posterior  equal  to  or  shorter 
than  anterior.  Scales  on  body  in  twenty-one  rows,  all 
keeled.  Anal  plate  not  divided.  Gastrosteges  varying 
in  number  from  one  hundred  and  fifty-two  to  one  hun- 
dred and  seventy-nine.  Urosteges  in  two  series  of  from 
fifty-three  to  ninety-one.     Eye  moderate. 
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The  ground  color  above  is  olive  or  greenish  yellow  or 
browD.  Along  the  middle  of  the  back  runs  a  yellow 
line  of  varying  width.  On  the  second  and  third  rows 
of  scales  of  each  side  is  a  similar  yellow  line.  Any  or 
all  of  these  lines  may  be  very  indistinct  or  even  absent. 
On  each  side  of  the  back  are 
two  series  of  alternating 
black  spots,  the  upper  of 
which  often  encroach  upon 
the  dorsal  line.  These  spots 
sometimes  unite  to  form  a 
zigzag  band  along  each  side, 
or  may  be  obscured  by  the  darkening  of  the  ground 
color.  The  top  of  the  head  is  usually  light  brown,  with 
a  yellow  pineal  spot.  There  is  a  pair  of  large  dark 
nuchal  blotches.  The  gastrosteges  and  urosteges  are 
almost  always  more  or  less  marbled  with  black  or  slate, 
especially  near  their  anterior  edges  and  along  the 
middle  of  the  belly.  The  chin  and  throat  normally 
are  yellowish  white. 

Length  to  anoa 296      342      4S5      920      525      S3S 

LragthofUil 97      117      175      150      160      155 

Diatribution. — In  California,  the  Wandering  Garter 
Snake  bos  been  reported  from  Humboldt  Bay,  and  is 
known  to  live  on  both  slopes  of  the  Sierra  Nevada 
throughout  the  whole  length  of  the  chain.  It  ranges 
east  across  Nevada  (Ash  Meadows,  Silver  Creek,  etc.)  to 
Utah,  and  is  common  in  Idaho  (Salmon  Mts.,  Birch 
Creek,  Challis  Valley,  Alturas  Lake,  Trail  Creek,  Sand 
Point,  Lewiston,  Potlach  Creek,  Juliaetta,  Wardner,  Sho- 
shone Falls,  KetcUam,  Blue  Lake,  Kootenai  Co.,  Arco, 
Weiser,  etc.).  It  crosses  the  border  into  British  Colum- 
bia, and  occurs  in  the  eastern  parts  of  Washington  and 
Oregon,  being  replaced  in  the  western  portions  of  these 
states  by  its  subspecies  T.  vagrans  biacutata. 
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70. — ^Thamnophis    vagrans    biscutata  (Cope).      Cope's 
Garter  Snake. 

Eutcenia  biacutcUa,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1883,  p.  21  (type 

locality  Klamatli  Lake,  Oregt>n.*) 
1  Eutcenia  Henshawi,  Yabbow,  Proc.  U.  S.  Nat.  Mas.,  YI,  1883,  p. 

152  (type  locality  Ft.  Walla  Walla,  Wash.) 

Description. — Differs  from  T,  vagrana  in  having  usually 
two  or  three  (rarely  one)  preoculars,  scales  sometimes 
in  twenty-three  rows,  and  superior  labials  not  infre- 
quently seven. 

The  coloration  usually  is  not  different  from  that  of 
typical  T,  vagrana.  Some  specimens,  however,  are  so 
dark  as  to  conceal  the  dorsal  spots,  and  one  is  black 
everywhere  excepting  the  chin,  throat,  and  a  few  bits 
of  skin  between  the  scales,  no  lines  being  visible.  Some 
dark  specimens  resemble,  in  coloration,  certain  examples 
of  T.  elegans. 

Length  to  anus 375      455      500      503      550      620 

Length  of  tail 132       135       155      175       175       175 

Distribution, — This  snake  was  first  described  from 
specimens  collected  at  Klamath  Lake,  southeastern  Ore- 
gon. I  have  examined  specimens  from  that  locality  and 
from  Vancouver  Island,  besides  more  than  thirty  from 
King  County,  Washington.  Garter  snakes  are  almost 
incredibly  numerous  in  the  Klamath  region.  That  all 
belong  to  this  subspecies  seems  improbable. 

71. — Thamnophis  hammondii  (Kennicott).     California 
Garter  Snake. 

Eulainia  hammondii,  Kenn.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1860,  p.  332 

(type  localities  San  Biego,  Fort  Tejon,  Cal.);  Cope,  U.  S. 

Explor.  Surv.  W.  100th  Mer.,  V,  1875,  pp.  545,  549. 
Eutcenia  elegans  couchii.  Cope,  Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p. 

656. 
Tropidonoius  ordinatus  var.  hammondii,  Boul.,  Cat.  Snakes  Brit. 

Mus.,  I,  1893,  p.  210. 
Thamnophis  hammondii,  Stejn.,  N.  A.  Fauna,  No.  7,  1893,  p.  212. 

*See  Ck>pe,  Proc.  U.  8.  Nat.  Mus.,  xlv,  1891,  p.  ^l. 
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Description. — Head  distinct  from  neck,  flat-topped, 
with  very  narrow,  rounded  snout  and  temporal  regions 
not  infrequently  swollen.  Rostral  large,  bounded  be- 
hind by  internasal,  anterior  nasal,  and  first  labial 
plates.  Plates  on  top  of  head,  a  pair  of  internasals,  a 
pair  of  prefrontals,  a  frontal,  supraocular  of  each  side, 
and  a  pair  of  parietals.  Anterior  and  posterior  nasals 
distinct.  One  loreal.  One  or  two  or  three  preoculars 
and  three  postoculars.  Temporals  one  followed  by  two 
or  three.  Eight  (rarely  seven)  superior  and  ten  infe- 
rior labials,  sixth  in  each  series  largest,  fourth  and  fifth 
superior  reaching  eye,  first  pair  of  inferior  meeting  on 
median  line.  Two  pair  of  geneials,  posterior  much 
longer  than  anterior.  Scales  on  body  in  twenty-one,  or 
rarely  nineteen,  rows.  Anal  plate  not  divided.  Gas- 
trosteges  varying  in  number  from  one  hundred  and  fifty- 
nine  to  one  hundred  and  seventy-three.  Urosteges  in 
two  series  of  from  sixty-eight  to  eighty-five.    Eye  large. 

The  ground  color  is  grayish  brown  or  olive  marked, 
in  young  specimens,  with  numerous  black  spots  which 
usually  disappear  with  age.  The  dorsal  line  is  almost 
always  absent,  or  represented  by 
a  yellow  spot  or  short  line  on 
the  neck,  but  in  some  specimens 
extends  to  the  tail.  The  lateral 
lines  are  either  distinct  or  blend- 
ed with  the  color  of  the  belly.  Black  spots  are  frequently 
present  on  the  first  row  of  scales  and  tips  of  the  gastro- 
steges.  The  top  of  the  head  is  olive,  with  a  yellow 
pineal  spot  on  the  line  between  the  parietal  plates. 
Dark  nuchal  blotches  are  present.  The  lower  surfaces 
are  whitish  or  grayish  yellow,  sometimes  barred  with 
black  between  the  plates,  and  rarely  with  a  slight  cen- 
tral shading  of  slate  posteriorly. 
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Length  to  anas 304        382        440        500        670        870 

Length  of   tail 93         109        120        143         180        275 

Distribution. — Hammond's  Garter  Snake  is  confined 
to  southern  California,  where  it  has  been  taken  in  San 
Diego  (San  Diego,  Agua  Caliente),  Riverside  (Hemet 
Valley,  San  Jacinto),  San  Bernardino  (Ontario),  Los 
Angeles  (Los  Angeles),  Ventura  (Santa  Paula),  Inyo 
(Owen's  Valley),  Kern  (Fort  Tejon,  Kern  River), 
Tulare  (Kern  River  Lakes,  Trout  Meadows),  and  Fresno 
(Fresno)  Counties. 

Habits. — Like  other  members  of  its  genus,  this  snake 
swims  well  and  is  usually  found  in  or  near  water.  Its 
food  consists  mainly  of  aquatic  animals,  such  as  fish, 
frogs,  and  tadpoles.  One  specimen  was  caught  with  a 
good-sized  trout  in  its  teeth.  Captive  individuals  some- 
times change  their  colors  very  quickly,  in  accordance 
with  the  lightness  or  darkness  of  the  objects  upon 
which  they  rest. 


Family  XIII.     CROTALID.E. 

The  Crotalidiii  or  Pit  Vipers  are  represented  on  the 
Pacific  Coast  and  in  the  Great  Basin  by  six  kinds  of 
rattlesnakes.  These  are  our  only  poisonous  serpents, 
and  may  be  distinguished  from  the  harmless  forms  by 
their  possession  of  a  pit  in  the  side  of  the  face  between 
the  eye  and  the  nostril,  and  a  horny,  segmented  rattle 
at  the  tip  of  the  tail.  They  are  provided  with  large 
plates  along  the  belly,  and  the  head  is  covered  with 
small  scales.  The  eye  is  well  developed,  with  vertical 
pupil.  There  are  no  rudiments  of  limbs.  Both  jaws 
bear  teeth,  and  near  the  front  of  the  upper  jaw  are 
large,  perforate,  erectile  poison-fangs. 
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Genus  37.     CROTALUS. 

Crotalus,  Linnjeus,  Syst.  Nat.,  10  ed.,  1758,  1,  p.  214  (type  horri- 
dus);  **Crotalophoru8f  Houttutn,  Linn.  Nat.  Hist.,  VI,  1764, 
p.  290  (same  type);"  Caudisona,  Laubinti,  Syn.  Bept.,  1768, 
p.  92  (same  type);  **  CrotalinuBt  Bafinesque,  Am.  Month. 
Ifag.,  Ill,  1818,  (p.  446),  lY,  p. 41"  (same  type);  **Urop9ophu8, 
Waolkb,  Syst.  Amph.,  1830,  p.  176  (type  triseriatus)";  Uro- 
crotaion,  Fitzinobr,  Syst.  Bept.,  1843,  p.  29  (type  duriBSUs); 
Aploaspu,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  p.  206  (type 
lepida);  ^chmophry%,  Couis,  Surv.  W.  100th  Mer.  V,  1875,  p. 
609  (type  cerastes). 

The  head  is  broad  and  low,  with  flattened  top,  and  is 
very  distinct  from  the  neck.  Its  upper  surface  is  cov- 
ered with  scales,  which  are  small  except  sometimes  on 
the  snout.  The  anal  plate  and  most  or  all  of  the  uro- 
steges  are  undivided.  The  tail  is  short  and  ends  in  a 
horny  rattle  or  button.  The  dorsal  and  most  of  the 
lateral  scales  are  keeled. 

SYNOPSIS  OF  SPECIES. 

a. — Bostral  in  contact  with  anterior  nasal, 
b. — Outer  edge  of  supraocular  plate  normal,  not  raised  into  a  horn-like 
process, 
c — Dark  bands  on  tail  black;  light  postocular  line,  if  present,  reach- 
ing row  of  scales  next  above  supralabials  in  front  of  comer  of 

mouth C.  ruber. — p.  226. 

c*. — Dark  bands  on  tail  brown  (rarely  in  part  blackish);  light  postocu- 
lar line,  if  present,  reaching  row  of  scales  next  above  supralabials 
at  comer  of  mouth  if  at  all. 
d. — Bostral  not  wider  than  high, 
e. — Light  postocular  line  one  scale  wide;  dark  postocular  band 
arising  below  anterior  corner  of  eye 

C.  confluentus. — p.  218. 
e'. — Light  postocular  line  more  than  one  scale  wide;  dark  postoc- 
ular band,  if  distinct,  arising  below  middle  of  eye.* 

C.  lucifer.— p.  216; 

d'. — Rostral  wider  than  high C.  tigrris. — p.  220. 

b'. — Outer  edge  of  supraocular  raised  into  a  horn-like  process. 

C.  ceraBtes.— p.  222. 
a'. — Rostral  separated  from  anterior  nasal  by  granular  scales. 

C.  mitchellu.— p.  224. 

*  A  narrow  dark  lioe  aometlmeB  mns  forward  from  tbU  point. 
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72. — Crotalus  lucifer  Baird  &  Girard.    Pacific  Rattle- 
snake. 

tCrotalua  oregonua,  Holbrook,  N.  A.  Herp.,  2  ed.,  Ill,  1842,  p.  21, 

pi.  Ill  (type  locality  Columbia  River). 
Crotalus  lucifer,  B.  &  G.,  Proo.  Ac.  Nat.  Sci.  Phila..  VI,  1852,  p. 

177  (type  locality  Oregon  and  California). 
Crotalus  eonfluentus,  Yarrow,  Sarv.  W.  100th  Mer.,  Y,  1875,  p.  530 

(part);  Boulenoer,  Cat.  Snakes  Brit.   Mas.,  Ill,  1896,  p.  576 

(part). 
Crotalus  adamanieus  atrox^  Strekts,  Ball.  U.  S.  Nat.  Mas.,  No.  7, 

1877,  p.  40. 
Crotalus  confluentus  lucifer.  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1883, 

pp.  11,  19,  22. 
Crotalus  lecontei.  Hallow.,  Bep.  Pac.  B.  B.  Sarv.,  X,  1859,  p.  18. 
** Crotalus  adamanteus  var.  It<ct/er,  Jan,  Elenco  Sist.  Ofid.,  1863,  p. 

124." 
Crotalus  oregonus  var.  luc\fer,  Garman,  Mem.  Mas.  Compr.  Zool., 

YIII,  1883,  p.  173. 
Crotalus  confluentus  lecontei,  Cope,  Proc.  U.  S.  Nat.  Mas.,  XIV,  p. 

692. 

Description, —  Moderately  large.  Head  broad,  flat- 
topped,  varying  in  outline  according  to  position  of 
fangs,  etc.  Rostral  much  higher  than  wide,  in  contact 
with  anterior  nasal.  Two  nasals.  Usually  two  preocu- 
lars  and  four  internasals.  A  large  scale  just  in  front  of 
supraocular  and  occasionally  large  scales  on  prefrontal 
region.  Supraocular  large  but  not  raised  into  a  horn- 
like process,  separated  from  its  fellow  by  three  to  nine 
irregular  rows  of  scales.  Fourteen  to  seventeen  supe- 
rior and  fifteen  to  seventeen  inferior  labials,  first  pair 
of  latter  in  contact  on  median  line  in  front  of  single 
pair  of  geneials.  Two  to  four  rows  of  scales  between 
supralabials  and  eye.  Scales  in  twenty-five  to  twenty- 
seven  rows,  keeled  except  in  one  to  three  rows  of  each 
side.  Gastrosteges  varying  from  one  hundred  and  sixty- 
three  to  one  hundred  and  eighty-nine.  Urosteges  six- 
teen to  twenty-six,  a  few  sometimes  divided. 

The  ground  color  is  brown,  olive,  gray,  or  dull  yellow. 
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marked  along  the  back  with  a  series  of  large  dark  brown 
blotches  which  become  cross-bars  or  incomplete  rings 
posteriorly.  These  blotches  are  often  paler  centrally 
than  about  their  edges  and  vary  greatly  in  shade,  shape, 
amount  of  separation,  and  contrast  with  the  ground 
color.  Smaller  alternating  blotches  are  usually  present 
on  the  sides.  Many  of  the  scales  between  or  around  the 
dark  dorsal  blotches  are  light — yellow,  gray,  or  white. 
These  colors  often  show  between  the  lateral  dark  blotches 
also.  Young  specimens  show  a  light  transverse  streak 
on  the  supraocular,  usually  not  present  in  adults.  A 
dark  streak  runs  from  the 
eye  to  the  corner  of  the 
mouth,  the  line  of  its  lower 
edge  striking  the  eye  about 
under  the  pupil,  although  narrow  forward  continuation 
may  be  present.  This  dark  streak  is  bordered  above  by 
a  light  streak  which  is  wider  than  the  width  of  one  scale 
and  passes  above  the  corner  of  the  mouth.  Another 
light  streak  crosses  the  side  of  the  face  below  the  dark 
one  and  usually  is  bordered  in  front  by  a  dark  brown 
patch  on  the  side  of  the  snout.  Sometimes  these  mark- 
ings are  more  or  less  completely  obscured.  The  tail  is 
provided  with  brown  and  light  rings,  a  few  of  the  for- 
mer, near  the  tip  of  the  tail,  being  occasionally  blackish. 
The  lower  surfaces  are  white  or  yellow,  more  or  less 
spotted  or  clouded  with  brown. 

Length  to  anus *253        540        740        810        810        960 

Length  of  tail  to  base  of  rattle. . .  22  35  43  64  85  77 

DiHtribufion, — The  Pacific  or  *' Black  "  Rattlesnake 
occupies  all  parts  of  California  except  the  Colorado  and 
Mojave  Deserts.  It  ranges  across  Oregon  and  Washing- 
ton to  British  Columbia.  Farther  east,  it  occurs  in 
Idaho,  along  the  Snake  River,  and  has  been  taken  in 
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many  parts  of  Nevada  and  even  in  Utah.  Throughout 
most  of  this  territory  it  is  the  only  rattlesnake,  but  in 
southern  California  is  found  with  C,  ruber,  and  possibly 
meets  C.  confiuenius  in  Idaho.  In  California  it  ranges 
from  the  floor  of  the  San  Joaquin  Valley  up  at  least  to 
an  altitude  of  8,600  feet  in  the  Sierra  Nevada.  I  have 
examined  specimens  from  San  Diego  (De  Luz,  Bonsall), 
Riverside  (San  Jacinto),  San  Bernardino,  Kern  (Delano), 
Tulare  (Kern  River,  Sheep  Meadows),  Fresno,  Monterey 
(Monterey,  Jolon),  Santa  Cruz  (Santa  Cruz,  Glenwood), 
Santa  Clara  (Black  Mountain,  Smith  Creek,  Mt.  Hamil- 
ton, Los  Gatos,  Gilroy),  Sonoma  (Petrified  Forest),  Lake 
(Lower  Lake),  Counties,  California;  Klamath  Falls, 
Oregon;  and  Twin  Falls  and  Blue  Lakes  Canon,  Idaho. 
Habits. — ^We  have  no  special  knowledge  of  the  habits 
of  this  species.  For  an  account  of  the  rattlesnakes  in 
general  see  Stejneger,  Report  of  the  U.  S.  National 
Museum  for  1893. 

73. — Crotalus  confluentus  Say.     Prairie  Rattlesnake. 

**  1Crotalinu8  viridis,  Rafinesque,  Am.  Month.  Mag.,  IV,  1818,  p. 

41." 
Crotalus  confluentun  Say.,  Long*8   Exped.  Rocky  Mts.,  II,  p.  48; 

Baird  &  GiRARD,  Cat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853,  p.  8; 

Stejneger,  N.  A.  Fanua,  No.  5,  1891,  p.  HI;  Stejneger,  Rep. 

U.   S.  Nat.  Mus.,  1893  (1895),  p.  440;  Boulenger,  Cat.  Snakes 

Brit.  Mas.,  Ill,  1896,  p.  576  (part). 
Crotalus  lecontei,  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  VI,   1852,  p. 

180  (type  locality  Cross  Timbers). 
?C.  lucifcr  var.  cerherus,  Coues,  Surv.  W.  100th  Mer id.,  V,  1875,  p. 

607  (type  locality  San  Francisco  Mts.,  Ariz.). 
Crotalus  confluentus  var.  pulverulentus,  Cope,  Proc.   Ac.  Nat.  Sci. 

Phila.,    1883,    p.    11   (type  locality  vie.  Lake  Valley,  New 

Mexico). 

Description, —  Moderate.  Head  broad,  flat-topped, 
varying  in  outline  according  to  position  of  fangs,  etc. 
Rostral  much  higher  than  wide,  in  contact  with  anterior 
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nasal.  Two  nasals.  Usually  two  preoculars  and  four 
internasals.  A  large  scale  just  in  front  of  supraocular 
and  occasionally  large  scales  on  prefrontal  region. 
Supraocular  large  but  not  raised  into  a  horn-like  pro- 
cess,* separated  from  its  fellow  by  from  three  to  six 
irregular  rows  of  scales.  Fourteen  to  seventeen  superior 
and  a  similar  number  of  inferior  labials;  first  pair  of 
latter  meeting  in  front  of  single  pair  of  geneials.  Two 
to  four  rows  of  scales  between  supralabials  and  eye. 
Scales  in  twenty-five  to  twenty-nine  rows,  keeled  except 
in  one  to  three  rows  of  each  side.  Gastrosteges  vary- 
ing from  one  hundred  and  seventy-eight  to  one  hundred 
and  eighty-eight.  Urosteges  nineteen  to  twenty-eight. 
The  ground  color  is  grayish  or  yellowish  brown, 
marked  along  the  back  with  a  series  of  large,  darker 
brown  blotches  which  usually  become  cross-bars  or  in- 
complete rings  posteriorly.  These  blotches  are  paler 
centrally  than  about  their  edges  and  vary  greatly  in 
shape  and  amount  of  separation.  Smaller  alternating 
dark  blotches  are  usually  present  on  the  sides.  Many 
of  the  scales  between  or  around  the  dark  dorsal  blotches 
are  light — gray  or  white.  These  colors  sometimes  show 
between  the  dark  lateral  blotches  also.  Many  specimens 
show  a  light  transverse  streak  on  the  supraocular.  A 
dark  streak  runs  from 
the  eye  to  the  corner  of 
the  mouth,  the  line  of 
its  lower  edge  passing 
in  front  of  the  eye  or 
striking  it  about  under  its  anterior  corner.  This  dark 
streak  is  bordered  above  by  a  light  streak  which  is 
not  wider  than  the  width  of  one  scale  and  passes  above 


*Oarni»u  meotloDK  a  •peclinen  with  burn-like  supraocular. 
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the  corner  of  the  mouth.  Another  narrow  light  streak 
crosses  the  side  of  the  face  below  the  dark  one/and  is 
bordered  in  front  bv  dark  brown  on  the  side  of  the 
snout.  The  tail  is  provided  with  brown  and  light  rings 
or  cross-bars,  a  few  of  the  former,  near  the  tip  of  the 
tail,  being  sometimes  blackish.  The  lower  surfaces  are 
dull  yellow  or  white,  sometimes  clouded  with  brown. 

**  The  color  varies  greatly,  being  sometimes  duller, 
sometimes  brighter,  lighter  or  darker,  depending  upon 
age,  season,  condition  of  skin,  climate,  and  the  pre- 
dominating color  of  surroundings.*'* 

Length  to  anus 595 

Length  of  tail  to  rattle 37 

Distribution. — "Broadly  speaking,  the  Prairie  Rattle- 
snake occupies  the  area  bounded  in  the  East  by  the 
ninety-sixth  meridian  and  the  Upper  Missouri  Valley; 
by  the  main  divide  of  the  Rocky  Mountains  in  the  West; 
by  the  thirty-third  parallel  in  Texas  and  the  Mexican 
boundary  further  west  in  the  South;  and  by  the  fiftieth 
parallel  in  the  north.  *  *  *  Although  the  main 
divide  of  the  Rocky  Mountains  in  this  northern  region 
seems  to  be  the  limit  of  its  extension  to  the  west,  yet  in 
at  least  one  place  where  there  is  no  high  crest  to  ob- 
struct its  passage  across,  it  has  been  found  on  the  west- 
ern slope,  viz.:  at  Lemhi,  Idaho. ''f  It  has  not  been 
taken  in  Nevada,  nor  in  any  of  the  Pacific  States. 

74. — Crotalus  tigris  Kennicott.      Tiger  Rattlesnake. 

Crotalus  tigris,  Kenn.,  U.  S.  Mex.  Bound.  Siirv.,  II,  Kept.,  1859, 
p.  14,  pi.  IV  (type  locality  Sierra  Verde  and  Poso  Verde); 
Stkjneoer,  N.  A.Fauua  No.  7,  1893,  p.  214;  STEJNEr.ER,  Keport 
U.  S.  Nat.  Mils.,  1893,  1895,  p.  449;  Boulenger,  Cat.  Snakes, 
Brit.  Mas.  Ill,  1896,  p.  580  (part). 


*8tejQeger.     Report  U.  8.  Nat.  Mus.  for  1893. 
t  Stejneger.    Report  U.  8.  Nat.  Mui.  for  1893. 
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Description. — Of  moderate  size.  Head  rather  small., 
flat-topped,  varying  in  outline  according  to  position  of 
fangs,  etc.  Rostral  wider  than  high,  in  contact  with 
anterior  nasal.  Two  nasals.  Usually  two  preoculars 
and  four  internasals.  Supraocular  large  but  not  raised 
into  a  horn-like  process ;  separated  from  its  fellow  by 
five  to  seven  irregular  rows  of  scales.  About  fourteen 
superior  and  thirteen  to  fourteen  inferior  labials  ;  first 
pair  of  latter  meeting  in  front  of  single  pair  of  geneials. 
Three  rows  of  scales  between  labials  and  eye.  Scales 
in  twenty-one  to  twenty-five  rows,  dorsals  strongly 
keeled.  Gastrosteges  varying  at  least  from  one  hun- 
dred and  seventy-eight  to  one  hundred  and  eighty-one. 
Urosteges  nineteen  to  twenty-one. 

The  ground  color  is  yellowish  ash,  varying  from 
whitish  to  tawny,  marked  along  the  back  with  a  series 
of  rather  small  and  indistinct  brown  blotches  which 
become  cross-bars  or  stripes  posteriorly  (whence  the 
name  tigris).  These  blotches  are  paler  centrally  than 
about  their  edges  and  sometimes  are  nearly  obsolete. 
Smaller  alternating  blotches  are  present  on  the  sides. 
''The  head  markings  are  rather  indistinct,  especially 
the  postocular  stripe,  which  is  often  lost  in  the  dense 
sprinkling  of  minute  black  dots  covering  the  sides  of 
the  head.*'  The  lower  surfaces  are  yellow  or  white, 
sometimes  faintly  clouded  with  brown. 

Length  to  anus 540 

Length  of  tail  to  ratUe 35 

Distribution. — The  Tiger  Rattlenake  *'  was  formerly 
only  known  from  a  few  localities  in  southern  Arizona 
near  the  Mexican  boundary,  until  in  1891  the  Death 
Valley  exploration  under  Dr.  Merriam  extended  its 
range  very  materially  into  the  desert  mountains  of 
southern  California  and   Nevada  south  of   the  thirty- 
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seventh  parallel,  from  Owen's  Valley  to  the  Great  Bend 
of  the  Colorado."  The  vertical  range  is  at  least  from 
2,000  to  6,500  feet  above  sea-level.  Some  of  the  locali- 
ties at  which  this  snake  has  been  taken  are :  Rocky 
Creek,  Independence  Creek,  Owens  Valley,  Coso  Valley, 
Argus  Range,  Panamint  Mountains,  and  Slate  Range, 
California,  and  Vegas  Valley,  Vegas  Wash,  Indian 
Spring  Valley,  and  Grapevine  Mountains,  Nevada. 

Habits. — This  snake  seems  to  be  of  partially  noctur- 
nal habits.  It  feeds  upon  small  mammals,  such  as 
kangaroo  rats  and  pocket  mice.  It  probably  mates  in 
April. 

7$.  —  Crotalus  cerastes  Hallowell.     Horned    Rattle- 
snake.    Sidewinder. 

Crotalus  certuUa  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  p.  95 
(type  locality  *•  Borders  of  the  Mohave  River,  and  in  the 
desert  of  the  Mohave")  Baird,  U.  S.  Mei.  Bound.  Surv., 
II,  1859,  p.  14,  pi.  Ill;  Stejneoer,  N.  A.  Fauna,  No.  7,  1893, 
p.  216. 

jEchmophrys  cerastes,  CouES,  Surv.  W.  lOO'^Merid.,  V,  1875,  p.  609. 

Description, — Small.  Head  rather  narrow,  flat-topped, 
varying  in  outline  according  to  position  of  fangs,  etc. 
Rostral  as  broad  as,  or  broader  than,  high,  in  contact 
with  anterior  nasal.  Anterior  and  posterior  nasals 
united,  at  least  above  nostril.  Usually  two  preoculars 
and  two  internasals.  Supraocular  very  large,  raised 
into  a  horn-like  process,  separated 
from  its  fellow  by  from  four  to  six 
irregular  rows  of  scales.  Eleven 
to  thirteen  superior  and  twelve  to 
thirteen  inferior  labials,  first  pair 

of  latter  in  contact  on  median  line  in  front  of  single 
pair  of  geneials.  Two  or  three  rows  of  scales  be- 
tween supralabials  and  eye.     Scales  in  twenty-one  rows. 
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feebly  keeled  except  in  one  to  three  lower  rows  od  sides 
where  smooth;  those  near  middle  of  back  with  central 
tubercular  swellings.  Gastrosteges  varying  at  least  from 
one  hundred  and  thirty-four  to  one  hundred  and  forty- 
six.  Urosteges  sixteen  to  twenty-one,  a  few  sometimes 
divided. 

The  general  color  above  is  gray,  often  with  a  yellow- 
ish or  vinaceous  tiuge,  with  a  series  of  rather  small  and 
indefinite  blotches  of  gray- 
ish or  yellowish  brown. 
Smaller  blotches  or  spots 
are  usually  present  on  the 
sides  and  on  the  tips  of 
the  gastrosteges.  The  su- 
praocular shows  an  indis- 
tinct transverse  streak.  A  brown  streak  runs  from  the 
eye  to  the  corner  of  the  mouth.  The  tail  is  ash-color 
with  half  rings  of  brown,  which  are  much  darker  near 
its  tip  than  anteriorly.  The  lower  surfaces  are  yellow- 
ish white,  sometimes  faintly  clouded  with  brown  or 
gray. 

Length  lo  Mia* 416      MO      «0 

Leogth  of  Uil  to  mtllfl 38       42       31 

Distribution. — The  Sidewinder  occupies  the  lower  lev- 
els of  the  Colorado  and  Mojave  Deserts,  where  the  Tiger 
Rattler  occurs  in  the  mountainous  districts,  and  ranges 
thence  across  western  Arizona  and  southern  Nevada  to 
"southwestern  Utah."  In  California  it  has  been  taken 
near  Sattou,  in  the  Colorado  Desert;  at  Lone  Pine,  in 
Owen's  Valley;  in  Panamiut  Valley;  at  Borax  Flat;  at 
Bennett  Wells,  Death  Valley;  and  at  Pilot  Knob.  It  is 
known  to  occur  in  Nevada  in  Pabrurap,  Vegas,  and  In- 
dian Spring  Valleys,  at  Sarcobatus  Flat,  in  the  Amar- 
gosa  Desert,  and  in  the  valleys  of  the  Virgin  and  Lower 
Muddy. 
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Habits, — In  certain  parts  of  its  range,  this  species  is 
very  numerous.  *'Its  local  name  is  derived  from  its 
peculiar  mode  of  progression;  when  disturbed  it  moves 
away  sideways,  keeping  its  broadside  toward  the  observer, 
instead  of  proceeding  in  the  usual  serpentine  manner. 

*  *      *     *      Q^Q  ^^g   gjjQ^   containing   a   kangaroo 

rat  (Dipodomys)   and    two    pocket   mice  {Perognathiis) , 

*  *  *  ♦  During  the  latter  part  of  April  and  the 
early  part  of  May  these  rattlesnakes  were  often  found 
in  pairs  and  were  doubtless  mating.  At  such  times  they 
remained  out  in  plain  sight  over  night  instead  of  re- 
treating to  holes  or  shelter  under  desert  brush,  and  on 
two  occasions  they  were  found  by  us  on  cold  mornings 
so  early  that  they  were  too  chilled  to  move  until  consid- 
erably disturbed.*'* 

76 — Crotalus  mitchellii  Cope.    Bleached  Rattlesnake. 

Caudiaona  mitchellii,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  p.  293 

(type  locality  Cape  St.  Lucas,  liOwer  California). 
Caudiaona pyrrha.  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1866,  pp.  308, 

310  (type  locality  Canon  Prieto  near  Ft.  Whipple,  Arizona); 

CouES,  Surv.  W.  100th  Merid.,  V,  1875,  p.  608,  pi.  XXII. 
Crotalus  mitchellii,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  1875,  pp.  33, 

92;  Van  Denbobgh,  Proc.  Cal.  Acad.  Sci.,  (2),  IV,  1894,  p.  450; 

Id.  ibid.,  V,    1895,  p.   159;  Stejneger,   Rep.   U.  S.  Nat.  Mu8., 

1893  (1895),  p.  454. 
Crotalun  pyrrhua,  Stejn.,  W.  Am.  Scient.,   VII,   April,  1891,  p.  165. 
Crotalua  Mitchellii  pyrrhua,   Stejn.,   Rep.    U.    S.    Nat.  Mus.,   1893 

(1895),  p.  456. 

Dcacrijyiion, — Moderately  large.  Head  rather  small, 
with  flattened  top,  varying  in  outline  according  to  posi- 
tion of  fangs,  etc.  Rostral  either  higher  than  wide  or 
wider  than  high,  separated  from  anterior  nasal  by  one 
or  two  rows  of  granular  scales.  Usually  two  nasals. 
Supraocular  large,  somewhat  projecting  laterally,  sepa- 
rated   from    its  fellow    by   from   four     to    eight    scales. 

*Merriam,  N.  A.  Fauna  No.  7. 1803,  p.  217. 
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FourteeD  to  seventeen  superior  and  fourteen  to  eighteen 
inferior  labials,  6rst  pair  of  latter  meeting  in  front  of  a 
single  pair  of  geneials.  Three  to  Sve  rows  of  scales 
between  supralabials  and  eye.  Scales  in  twenty-five  or 
twenty-seven  rows,  keeled  except  sometimes  in  one  or 
two  rows  of  each  side.  Gastrosteges  varying  from  one 
hundred  and  fifty-eight  to  one  hundred  and  ninety- 
eight.  Urosteges  seventeen  to  twenty-seven,  a  few  of 
the  posterior  sometimes  divided. 

The  general  color  is  white,  gray,  yellow,  vinaceous-cin- 
uamon,  or  salmon-red,  minutely  dotted  with  black  or 
brown,  and  with  a  series  of  indefinite  brown,  black,  or  red 
blotches  along  the  back.     These  dots  and  dorsal  blotches, 


as  well  as  smaller  blotches  which  sometimes  are  present 
on  the  top  of  the  head  and  on  the  sides,  may  be  so  faint 
as  to  cause  the  animal  to  be  called  the  White  Rattle- 
snake, or  so  dark  as  to  produce  a  blackish  effect;  the 
blotches,  however,  never  have  definite  outlines,  appear- 
ing only  as  darker  portions  of  the  general  "  pepper  and 
salt "  style  of  coloration.  A  dark  band  sometimes  runs 
down  and  back  from  the  eye.  The  tail  is  gray,  with 
black  cross-bars.  The  lower  surfaces  are  white  or  yellow, 
usually  more  or  less  clouded  with  brown. 

Leuglhtoanua 710      770      810      840      370      930 

Leagthol  tail  to  rattle 62        74         72        60        71         90 

Distribution. — This  rattlesnake  has  been  found  in  the 
Colorado  Desert,   near    Mountain    Springs,   San    Diego 
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County,  California,  and  in  the  Mojave  Desert.  It  has 
been  taken  in  Arizona,  and  ranges  the  whole  length  of 
the  peninsula  of  Lower  California. 

Habits, — This  seems  to  be  distinctively  a  desert  species. 
Like  other  rattlesnakes,  it  is  ovo viviparous.  A  specimen 
taken  at  San  Jos6  del  Cabo,  in  September,  contained 
three  young  about  260  mm.  in  length. 

77. — Crotalus ruber  (Cope).  Western  Diamond  Rattle- 
snake. 

Crotalua  adamanieus  ruber,  Cope,  Proo.  U.  S.Nat.  Mas.,  X.IV,  1891, 

p.  690  (type  locality  unknoWn.) 
Crotalus  cUrox  ruber,  Stbjnbger,  Bop.  U.  S.  Nat.  Mus.,  1893  (1895), 

p.  439. 
Crotalus  ruber,  Va.v  Denburqh,  Proc.  Cal.  Acad.  Sci.  (2),  V,  1895,  p. 

1007. 

Description. — Large.  Head  broad,  flat-topped,  vary- 
ing in  outline  according  to  position  of  fangs,  etc.  Ros- 
tral usually  higher  than  wide,  in  contact  with  anterior 
nasal.  Two  nasals.  Usually  two  preoculars  and  two  to 
four  internasals.  A  large  scale  just  in  front  of  supra- 
ocular. Supraocular  large  but  not  raised  into  a  horn- 
like process;  separated  from  its  fellow  by  six  or  seven 
irregular  rows  of  scales.  About  sixteen  or  seventeen 
superior  and  seventeen  to  nineteen  inferior  labials;  first 
pair  of  latter  not  meeting  on  median  line  in  front  of 
single  pair  of  genials.  About  four  rows  of  scales  be- 
tween supralabials  and  eye.  Scales  in  twenty-seven  to 
twenty-nine  rows,  of  which  one  or  two  on  each  side  are 
smooth.  Gastrosteges  varying  from  one  hundred  and 
eighty-six  to  one  hundred  and  ninety-nine.  Urosteges 
twenty-two  to  twenty-six. 

The  general  color  is  light  red,  reddish  cinnamon,  or 
brownish  yellow,  with  a  series  of  large,  darker  blotches 
along  the    back.      These    blotches  are  sometimes  very 
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indefinite,  especially  toward  the  sides.  On  the  middle  pf 
the  back  they  are  separated  by  light  yellow  or  white. 
This  light  edging  may  or  may  not  be  continued  onto 
the  sides,  where  smaller  indefinite  dark  blotches  may 
often  be  seen.     The  head  is  unicolor  above.     A  faint 


light  stripe  crosses  the  side  of  the  face  from  the  pre- 
ocular  plates  to  the  mouth.  The  scales  behind  and 
above  this  light  stripe  are  a  little  darker  than  the  ground 
color  and  sometimes  are  set  off  posteriorly  by  a  light  line 
running  down  and  back  from  the  posterior  corner  of  the 
eye  and  striking  the  supralabials  in  front  of  the  corner 
of  the  mouth.     The  tail  is  ash-color,  with  from  three  to 
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five  black  rings  or  cross-bars.     The  lower  surfaces  are 
yellowish,  often  faintly  clouded  with  light  brown. 

Iiength  to  anus 9.35       1080 

Length  of  tail  to  rattle , 65  75 

Distribution. — This,  the  largest  rattlesnake  of  the 
West,  was  first  described  from  a  specimen  of  unknown 
origin.  It  has  since  been  found  on  the  western  slopes 
of  San  Diego  and  Riverside  Counties,  at  Twin  Oaks, 
San  Jacinto,  and  De  Luz. 
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(Coromlla) 172 

(Lampzopeltls) 13,167,  172 

(Opkibolm) 172 

OalllBaaraa 48,    47 

TentraUs 12,14,20,    48 

catenlfer  (Coluber) 196 

deiertlcola  (Pltnophls) 14,20,  198 

(Pltnophls) 14,19.  196 

{Fit^opkit) 196 

Oauditona 216 

mitckeUii 224 

pyrrka 224 

cerastes  {jEckmophry») 222 

(Orotaloa) 14,20,216,  222 

Obarlna 162,  164 

bottle 13,19,20,  164 

broolkyflpt 166 

plumbea 166 

Chdoput 29 

nuurmoratiu 30 

Ohilomeniioue 167,  168 

ephlpplcna 18,  14,  159 

Ohlouaotis 167,  169 

ocoipltalla 13, 14,  160 

cklcrophcea  (Hjpsiglena) 178 

Ohrysemys 29,    32 

belUl 12,19,    33 

cinerea  yar.  bdlii 33 

nuUaUi 88 

oregonentiM 33 

Ohuck-walla 60 

ChurchilUa 195 

cinerea  yar.  bellii  (Ghrysemys) 33 

Clemmys 29 

marmorata 12.19,    SO 

oregcnieiuis 33 

Woine$senskyi 30 

Onemldopboroa 133 

gradlia 134 

stejnegerl 13,16,134,  139 

teuelcUui 134 

teuelktUu  teuellatui 134 

tlgris 13.14,19.20,133.  134 

Ugris  undulatus 13. 16, 134,  137 

undulatui 137 

Coleonyx 39 

▼arlegatns 12, 14,    40 

Coluber  artMonce 193 

(Ophis)  California 173 

eateni/tr 19ft 


Coluber  in/emalit 300 

parittalig 300 

(Zadkolue)  tonatue 167 

Golabridn 89,  167 

Comattit 178 

ceneiamafEuiainia) 904 

condrmut  (Tropidonotui) 206 

conflaentufl  (Crotalas) 19,  216,  216.  218 

leoonUi  {OroiBlnu) 216 

lucifer  (Orotalus) 216 

yar.  pulverulentut  (Crotalas) 218 

0(mUrictor  (Boicaniium) 184 

/lavivenlrU  {BaeeaniMm) 183 

ifetuetum  (BaecaMumJ 184 

constrictor  Tetastmn  (Bascanlon) . .  IS, 

19,  188 

{ZameniM) 184 

ContU 167,  161 

mltls 13,19,  162 

oec^aUt 160 

cooperi  {Butainia) 206 

Cope's  Garter  Snake 212 

Cophoeaunte 67 

Coral  Snake 169 

Cor<mella  amoMUt 164 

balteata 169 

caKfomia 172 

gehda 170.  172 

getu  lu8  yar.  peeudogetulue 170 

muUifaseiata 167 

zimata 167 

coucbll  {Eut{Bnia) 210 

Crested  Llsard 44 

CrotalldiB 39,  214 

CroUUinus 216 

viridii 218 

Crotalophorus 216 

Crotalus 216 

adamanteut  atrnx 216 

adamantetu  ruber 226 

var.  lucifer 216 

cUrosB  ruber 226 

cerastes 14,  20. 216,  322 

confluentus 19,  216,  216,  218 

c<mjluentu$  lecontei 216 

eon/luentus  lucifer 216 

var.  pulvendenha 218 

lecontei 216.  218 

lucifer 14. 19.  20,  215,  216 

yar.  cerbenu 218 

mitcbellil 14,  216.  224 

mitcheUii  pyrrhm 224 

oregonut 216 

var.  lucifer 216 

pjfrrhut 224 
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CrotalOB  rabOT U.16,21S,  236 

tJgris U,30.ai6p  220 

Crotai»h7tii« 43,    68 

bttileyl 12,  U.  19.  20,    68 

danaUi 44 

OwmbdU 66 

tlloa 12,16,68,    69 

wltlizenll 12, 14, 19,  20,  68,    66 

DcMrt  Qopber  Snake 198 

Horned  Toed 96 

Night  Llxard 128 

Sneke 160 

Tortolae 86 

Whlplell 184 

Dledopbia 167,  164 

emebiUii 18,19.  164 

omoMlit  oaiaMia 164 

amuMUi  pmldkMtu 164 

pmUktUua 164 

pmmeUMtmt  OMUthitit 164 

^p^^V^^MIS^I^vWV     BF^VVw^WvV^W  e  ••••  S#vve9       A%w^t 

Dlpeoeeanu 48 

dorsalU 12,14,20,    44 

PeKeMMTM 89 

wu^eaUi 100 

pUUfrkimM 98 

dorseUe  (Crotaphytiu) 44 

(Dipeoeearaa) 12,14,20,    44 

doagleaeil  ^^l^oea/ 90 

(Pbrynoeoaie) 18.19,89,    00 

ngmma  (Ptarjnoeome) 90 

Dnaky  Scaly  Llaeid 86 

MUrmii 161 

eleenl  (TtetilU) 18,16,  177 

elegena  (Arlione) 14,  198 

biummta  (EuUmia) 207 

eomeka  {Mutmmia) 212 

{WmUariA) 207 

Umtolma  {Eut^nia) 207,  210 

orMmcidet  iEuUmia) 207 

iPitjfOfktM) 198 

rnuunnophle) U.200,  207 

(UU) 66 

vo^rMf  (Alftfflia) 210 

Klefuit  Oerler  Saeke 207 

102 

form— a 108 

proMKi 104 

frimeipU 112 

103 

29 

beUii 38 

80 

80 


Emy»  OrtgonUntiM 88 

ephlppione  (Ohilomenieotu) 13, 14.  150 

ErfWia 29 

Eablepharld» 88,    39 

EubUpkarUfaaeiaUu 40 

Bnmecei 148 

Rilbertl 13, 144,  147 

AoUowalUt 144 

qiuidriUmeatiu 144 

■klltonlenne 18, 19,  144 

Eupkryng  obam» 60 

EMTgUfU 148 

E%U4itnia  MccMlaCa 212 

eeucM 210 

tUgom  hnmuua 207 

•UffOMmmdkU 212 

eUgomUmmAata 207,  210 

cl^ofuordtaeidef 207 

li^gcmavagfrma 210 

Hmitkosmi 212 

iitf€maU»  it^emalU 207 

i^fmuMMvidma 207 

onioto 200 

pideeringU 201 

tiriaJtUeimt/Kma 204 

tirtaU»paHMtaUt 201 

ttrtaUipieh$rimffii 204 

tirUMt  tdratemia 201 

tirtaUt  triUneala, 201,204 

Eutaimia, 199 

atrtUa 206 

204 

206 

tUgtmt 207 

hamvumdii 212 

imfemaUt 200 

lepUeepkaia 206 

ordtnoidc* 207 

pari^LatU 200 

piekerlngU 904 

vagrmmt 210 

Faded  Sneke 198 

fmicialm  {EubttphmrU) 40 

FenoeLlsaid 80 

Jiagdliferme  (Bmteaniwm) 186 

flegellnm  frenetum  ( Beecenion) 

18,  20. 188,  186 

Flat-Tailed  Horned  Toed 100 

formoia  {Elfforia) 106 

frontale  (Pbrynoeoma) 13. 16.  89,    98 

/roMiaKf  (Scelopome) 77 

<7<im6eM<  (Orotapbytua) 66 

Oecke,  Banded 40 

OtinltMtut  ami aioi  efu 80 
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Qerrhonottu 102 

burnettii 13,  102,  107 

ccarulem lOi,  107 

muUicarinaUu....... 104 

palmeri 13,103,118 

prlnclplB 13, 19. 103,  112 

Bclnclcauda 18,19,102,103.  104 

idndeauda  palmeri 113 

Weigmannii 103 

getuliu  boyUi-  {Opkiboltis) 170 

califcmicB  (Opkibolui) 172 

(Cwimaia) 170,  172 

eiiemi  {Opkiboltis) 172 

mulHcifwtut  (OphibolM) 167 

var.  pgeudogetulus  {Cor<mella) 170 

Olla  Monster 120 

gllberti  (Eumeoes) 13, 144,  147 

GlaueoiHa  kumilit 161 

Glyptemys ^^ 29 

Oophems 29,    85 

agassizli 12.14,  20,  36 

gracilit  (Cnemldopborua) 134 

(SoeloporoB) 74 

gracioea  (Uta) 12,14,20,    69 

graclosus  (Sceloportia) . .  ..18, 19,  20.  73,    74 

{Unnaunu) 69 

grahamlffi  (Salvadora) 13,  20,  181 

kexalfpit  (SaUsAorti)   181 

{Phimothyra) 181 

ffrahami  {Zamenis)   181 

grandis  (Elgaria) 104 

Gridiron-Tailed  Lizard 48 

hallotoellii  (Eumeces) 144 

bammondll  {Eutainia) 212 

(Tbamnophls) 14,  200,  212 

Hammond's  Qarter  Snake 214 

Harlequin  Snake 169 

Heermarmii  {Pityophis) 195 

Heloderma 120 

saspectum 20,  120 

Helodermatld©., 38,  120 

ktnskavii  (ZabUp^is) 128 

bensbawl  {Eutrenia) 212 

(XantuBla) 13.  16. 123,  128 

Hensbaw'a  Nlgbt  Ldzard 128 

hexaUpit  (Phimothyra) 181 

Holbrookia 43,    61 

approximana 61 

maculata  approxlmans 20,    51 

maculata  maculata 51 

Y&T.Jtavilaita 61 

Homalocranion 17C 

Homolosawnu 47 

ventrali$ 48 

Horned  Rattlesnake 222 


bnmilia  (Olauconia) 151 

(Sena) 160 

(Biagonodon) 13,  14,  160 

byperytbra  beldingi  ( Vertioaria) 

13.  16.  141 

Hjpsiglena 158,  178 

dklorophCMi 178 

ocbrorbyncbna 13,  178 

tozana 178 

ir^femalit  (Coluber) 200 

(Butainia) 200 

iHfem€Uii(Eutcenia) 207 

(Tbamnopbla )..... 207 

vidua  (EuUrnia) 207 

inomaU  (Uma) 13,  14,46,    47 

Iguanids 38,    42 

iaabella  (Wenona) 165 

Island  Nigbt  Lizard ISO 

Jack,  Swift 186 

Lampropeltis 158,  166 

boylii 13,20, 167,  109 

callfomlw 13,167,  172 

sonata 13,  167 

Lamproeemrtu 143 

Lamprogoma  annuUUum 160 

occipHaU 160 

laterale  (Bascanlon) 13, 183,  188 

laterale  (Bascaniwn) 188 

lateralU  (Lfplophis) 188 

lecontei  (Crotalus) 216,  21» 

(Rhinochellua) 13,  174 

Leopard  Lizard 56 

leptocepbala  ( Eutainia) 205 

(Thamnopbls) 19,  200,  205 

Leptophis  latcralit 188 

Umiata 190 

LeptotypblopIda3 38,  160 

Llcbanura 152 

myriolepis 152 

orcutti 162 

roseof  UBca 13,  16,  162 

timplex ...   162 

Lizards 39 

Lizard,  Alderman 60 

Alligator 103 

Bailey's 53 

Black  Footless 118 

Blue-Bellied 77 

Blue-tailed 146 

Brown-Shouldered 66 

Buruetf 8  Alligator 107 

Crested 44 

Desert  Night 123 

Dusky  Scaly 86 

Fence 80 
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Ltxaid,  Oridlron-Tailed 48 

H«Mbaw't  Night 128 

Island  Night 130 

Leopard 56 

MeanM'8 64 

Mountain 74 

Mountain  AlUgator 118 

Northern  AlUgator 113 

Plain  Sand 47 

Sand 47 

Boaly 84 

Short-Nosed  Leopard 69 

Silvery  Footlees 110 

Western  Barleaa 61 

U&ia 161 

Umdt 163 

Umgipn  (Soeloporns) 80 

Long.Noeed  Snake 174 

Long-Tailed  Uta  69 

Incifer  (Crotalns) 14, 19.  90.  216.  216 

▼ar.  eerftcnu  (Crotalos) 218 

macnlata  approzimans  ( Holbrookia)  .20,    ftl 

aukMtofa  (Holbrookia).' 61 

▼ar./ovilcnla  (Holbrookia) 51 

maglater  (Sceloporas). , . .  13,  14,  20,  74,    84 

marmorata  (itcKiteinjft) 80 

(Clemmjs) 12,  19,    30 

(f'ltyfl SO 

((Teoetanyt) 30 

•uinaonUiu  (CA«topiu) 80 

MaaHeifpkiM 183 

tOMiaiut 190 

Mamremft 29 

m'callli  (jlnete) 100 

(Phrynosoma) 13,  14,  89,  100 

aic'cai/i  (DoUmaurut) 100 

meam8l(nU) 12, 16,    64 

Meams'8  Lizard 64 

MegadactjfhtM 47 

mltchellli  (CmuKi^Ha) 234 

(Crotalos) 14,216,  224 

pjfrrkMt  (Crotalus) 234 

mltis  (Oontia) 13,19,  162 

Mountain  Alligator  Lisard 113 

Mountain  Uaard 74 

MudTurtle 32 

muUicarinahu  (Qerrhonotos) 104 

multi/aseiata  (Coroii</{«) 167 

myriclepis  { Lichanura) 162 

Xanemft 29 

nigra  fAnnielU) 13,  116,  118 

{Emif$) 30 

miifrieept  (Tantllla) 177 

Northern  Alligator  Lizard 112 

Northwestern  Garter  Snake 204 


notaU(nma) 13»  46,    47 

nuttalii  (Chrysemys) 83 

obum  {Empkiyme) 60 

oceidentalls  (Sceloporus) 13, 19,  73,    77 

6ceipiUU€  (LamproBOtma) 160 

(MkinoiUma) 160 

occipitalis  (GbionacUs) 13, 14,  160 

(Contla) 100 

ochrorhyncbns  (Hypsiglena) 13,  178 

Opkibolui 166 

Boylii 169 

cal^anUKB 172 

getulm  boyM 170 

ffetuba  eaUfomia 172 

§eiulm$  eiatni 172 

ffetxdu9  muUicinetut 167 

l»yrrftem€/a« 167 

Orange-Throat,  Belding's 141 

oroutti  (Lichanura) 152 

(Sceloporus) 13, 15,  74,    86 

•nKnaiiM  Tar.  k€mm»ndii  ( Tropidon^ut) .  21 2 
Tar.  in/emalis  ( Tn>pid4fnattts) .  ..201,  207 

erdmoidei  {ExUainia) 207 

( Dropidimotut) 205 

ere^oninuit  (Chrysemys) 83 

(Olemmys) 88 

(Awyi) 33 

9rtg<mu»  (Crotalus) 216 

var.  luc^er  (Crotalus) 216 

omata  (EutonUa) 3U0 

Pacific  Garter  Snake 200 

Battleaoake 216 

Terrapin 30 

palmeri  (Gerrhonotus) 13, 103, 113 

parletills  (Coluber) 200 

{EiUainU.) 2U0 

piokerlngU  (Thamnopbia) .  .19,  200,  204 

(Thamnophis) 14. 19.  20,  200,  301 

Patohed-Nosed  Snake 181 

PkimtHhyra 180 

grakmmioB 181 

haudepU 181 

Phrynosoaia 43.    89 

blalnyillil 13,15.89,    91 

douglassii 13.  19.89.    90 

dougUuH  pygmna 96 

frontale 13. 16.  89,    93 

m'callli 13,  14,  89,  100 

pUtyrhinos 13.  14,  19.20,89.     98 

PhymatoUpvi 63 

pidceringii  {Euttrnia) 201,  204 

pickL  (Xantuflia) 128 

Pigmy  Homed  Tosd 96 

Pituophla 168,  195 

annederiK.  195 
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Pltuopbls  catenlfer 14,  19,  196 

cate  nl  f er  deserticola 1 4,  30,  198 

WilkeHi 196 

Pilyitphis  cateni/er 196 

elegans 193 

ifeermonfitt 195 

«ayt  bdlona 198 

Plain  SaDd  Lizard 47 

platjrrbiDOB  ( DoliotauTut) 98 

(Pbrynosoraa) IS,  14, 19,30,  80,  98 

PUgtiodon 143 

skiUonianum 144 

plumbea  (Obariua.)  — 166 

( Wenona) 166 

Prairie  Battlesnake 218 

prlociplB  {Blgaria) 112 

(OerrhonotuB) 13.  19,108.  112 

Pteudodipscu 178 

P9tudoeryx 164 

Paget  Garter  Snake 206 

pnlohra  (AnnieUa) 13,  116 

puUhtiUui  (Diadopbia) 164 

punetatm  a malilis  (Dladopbls) 164 

'  pulduUus  { Diadophls) 164 

purpureocautda  (Ablabtt) 162 

pyrrka  (Caudisona) 224 

pyrrhomelas  {Opkibolug) 167 

pfrrkus  (Crotalus) 224 

queuirilineeUus  (Eumeces) 144 

Racer,  Blue 186 

California 188 

Bed 188 

Strl  ped 190 

Western  Yellow-BelUed 183 

Rattlesnake.  Black 217 

Bleached 224 

Horned 222 

Pacific 216 

Prairie 218 

Tiger 220 

Western  Diamond  226 

Red-bellied  Snake 166 

Red-Headed  Ski nk 147 

Red  Milk  Snake 169 

Red  Rticer 188 

Rena  humilia 150 

Reptiles,  Distribution  of  Californian . .    12 

Reptilia 10,    28 

Rhinechiii  eUgam 193 

RbinocbeilQs 158,  174 

lecontei 13.  174 

Rhinogtoma  occipitaU   160 

Ring  Snake  169 

riversiana(Xantn8la)., 13.  15.  123.  130 

roseofusca  (Llcbanura.) 13, 16,  152 


Rubber  Snake 164 

mbar  (Crotalus) 14.16,216,  236 

Saealia 29 

Balyadora 168.  180 

grabamlee 13, 20,  181 

grahamiaknaUpii 181 

SandUzard 47 

Sanri 39 

Sauromalua 48,    60 

at«r 12,14,  30.    60 

•afibeVUma  {Pityopkia) 198 

Scaly  Lizard 84 

Scelopoms 43,    78 

blserlatus 13,19,20,74,    80 

b(KeurtU 77,    80 

frontoHt 77 

(fracHii 74 

gradosus 13,19,30,73,    74 

longipes 80 

magister 13,14.30,74,    84 

ocddentalis 13.19,73,    77 

orcutti 13, 16.  74,    86 

gmaragdinus 80 

voMtdtnburgianut 74 

«dkof«(Uta) 70 

sclncicauda  {Elgaria) 103 

(Gerrbonotus) 13, 19, 102. 103,  104 

palmeri  (Gerrbonotus) 113 

( Tropidolepis) 103 

ScinddJB 38,  143 

Serpentes 150 

Sbarp-Talled  Snake 162 

Short-Nosed  Leopard  Lizard 59 

Siagonodon 150 

bumilis 13.  14,  150 

Sidewinder 222 

silus  (Crotaphytus) 12. 16.  53,    59 

Silver  Snake 118 

Silvery  Footless  Lizard 116 

simplex  (Lichanura) 152 

sirtalis  eoncirma  (Eut^enia) 204 

parietalis  {Euta.'nia) 201 

pidceringii  (Eut/mia) 204 

tetrat(enia  ( EuUEnia) 201 

trilineata  (Exitctnia) 201,  204 

var.  parittalU  (  Tropidonotxts) 201 

skiltonianum  ( PUgtiodon) 144 

sklltonianus  (Eameces) ...13,19.  144 

Skilton's  Skiuk 146 

Skink.  Red-Headed 147 

Skilton's 146 

Western  144,  146 

gmaragdinus  (Sceloporus) 80 

Snakes 160 

Snake,  Boyle's  Uilk  16» 
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SoAke,  Bnrrowlng 169 

O&lifornla  OArter  . .  Q12 

OaUfornU  King 167 

OUlfornia  Milk 172 

Cope's  Qftrter 912 

Coml 169 

DeMrt 160 

Desert  Qopher. 196 

Elegant  Garter 207 

Faded 198 

Hammond  *■  Oarter 214 

Harlequin 109 

Long-Noeed 174 

Northweitem  Oarter 204 

Piclfle  Oarter 200 

Patelied-lioMd 181 

PngetOarter 205 

Bed-bellied 166 

Bed  Milk 160 

Blng 169 

Bnbbtr 164 

Bharp-Talled 162 

8llT«r 118 

Spotted  Night 178 

Two-beaded  166 

Wandering  Oarter 210 

WeitemOopber 196 

Western  Blng-Neck 164 

Western  Whip 186 

Worm 160 

Snapper 32 

ASiMra 161 

apkmopkU 166 

Spotted  Migbt  Snake 178 

Squamata 28,    88 

stansboriana  (Cta) 12.19,20.    66 

st»jnegeri  (Onemldophoms)  ..18, 16, 134,  139 

Stejneger's  Whtptall 139 

SUmodaetflu*  9arUgatu§ 40 

Striped  Bacer 190 

snspectnm  (Helodeima) 20.  120 

STTometrica  (Uta) 12,14.29,    70 

Swift  Jack 136 

Swift.  Tree 82 

Umdata  iUpUpMg) 190 

taniatnm  (Basoanion)  .13, 14. 19.20. 183,  190 

S€ueamium 190 

lateraU  {Btucamium) 188 

Utmatum  {Ba$eamum) 190 

Umiaius  {MatHeopkis) 190 

{ZamcHis) 190 

TanUlla 167,  176 

OaUfomia 177 

eiaenl IS,  16,  177 

mi(frictp$  • 177 


Teiida 88,  189 

Terrapin,  Pacific 30 

t489elUUa  (Amtiva) 134 

tuselattu  (Cnemidopborus) 184 

te»§tU4aut  ( Onemldopborus) ........  184 

tettaeeum  (Ba^tmium) 186 

Testudines 28 

Testndinlde 29 

Tutudo  ofagiigii 86 

tenuit  {Lodia) 162 

taana  (Hypslglena) 178 

Tbanmophis 168,  199 

elegans 14.  200,  207 

bammondli 14.200,  212 

it^femaUt 207 

leptooepbala 19,200,  205 

parietalis 14,19,20,200,  201 

parleUUs  piokeringii 19, 200,  204 

Tagrans 14.10,20.200,210 

▼agrans  biscutata 19,  200,  212 

Tiger  Battlesnake 220 

tigris  (Cnemidopbonia).13. 14,19,20433,  184 

(Crotalus) 14.  20,  215.  220 

undalatoa  (Cnemldopbonis ) 

13. 16. 134,  187 

Toad.  BlalnTille's  Homed 91 

Desert  Homed 98 

Flat-tailed  Homed 100 

Pigmy  Homed 90 

Tortoise .  Dese  rt 35 

TartHzbctta 154 

Tree  Swift 82 

TreeUU 70 

tHvittatiu  ( TropUUmotui) 207 

Tr^pidolqng 73 

teindcauda 109 

Tropidonotut  conciimtu 206 

ordinatuM  rar.  kammondii 212 

yr,inftmaUt 201,  207 

mrdiwidet 206 

tirtalit  yar.  parieteUU 201 

trivUtatus 207 

vagram 210 

Turtle,  Mud 82 

Western  Painted 33 

Two-headed  Snake 166 

Uma 43,    46 

InoroaU 12,14,46,    47 

noUU 12,14,46.    47 

undukUuM  (Cnemidopborus ) 137 

UroarottUon 215 

Uropiopkut 215 

Uro-$auruM 68 

graeioiUM    69 

Uta 4.S.    63 
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Uta  elegant 66 

graciosA 13,  K,  ao.63,    69 

liOog-Talled 69 

meamBi  12, 16,  63,    64 

tdiottii 70 

sUnsburiaxift 12,19,30,68,    66 

■ymmetrioA 13,14,63,    70 

Tree 70 

▼agnuis  biaoutata  (Tbamnopbla).19,300.  212 

(Butainia) 210 

(Tbanmopbli) 14,19,20.300,  210 

(TropidonoUu) 210 

vandenburgianut  (Scelopoma) 74 

Tarlegattu  (Colaonyz) 13, 14,    40 

(StenodactyluM) 40 

▼entiaUKGalUaaQras) 13,14,30,    48 

{HomolntauruM) 48 

VerUoarta 183,  140 

beUifigi 141 

kyperiftkra 141 

byperytbra  beldlngl 13, 15,  141 

MftiiiftM  (Baacanlon)  183 

vigllia  (Xantmila) 13,14,  123 

wiridiM  {Crota^inu9^ 218 
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MALLOPHAGA   FROM  BIRDS   OF    PANAMA,    BAJA 

CALIFORNIA,    AND    ALASKA. 

(With  FUtee  I -IV.) 
BY    VBRNON    L.    KBLLOGG. 

CONTENTS. 

Introdoction. 

Descriptions  of  New  Species,  and  Identifications  of  Old  Species. 
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Nirmns. 

Lipeams. 

Qoniodes. 

Earymetopns. 

Trinoton. 

Colpocephaln  m. 

Menopon. 

Physostomnm. 
List  of  Hosts,  with  Parasites. 

Introduction. 

The  Mallophaga  described  and  identified  in  this  paper 
were  collected  by  Mr.  R.  C.  McGregor  (from  the  Pan- 
ama birds),  by  Mr.  J.  F.  Abbott  (from  the  Baja  Cali- 
fornian  birds)  and  by  Messrs.  Cloudsley  Rutter  and 
A.  W.  Greeley  (from  the  Alaskan  birds),  all  these  col- 
lectors being  students  of  Stanford  University.  The 
birds  in  each  case  were  obtained  personally  by  the  col- 
lector, and  the  Mallophaga  taken  from  the  freshly  killed 
specimens  or  newly  made  skins.  The  determinations 
of  the  Panama  birds  were  made  by  Mr.  Robert  Ridgway, 
curator  of  birds,  U.  S.  National  Museum;  the  determina- 
tions of  the  Baja  Californian  birds  by  Mr.  W.  W. 
Price,  student  of  Stanford  University,  and  the  deter- 
minations of  the  Alaskan  birds  by  the  collectors. 

[3] 


4  CALIFORNIA   ACADEMY   OF    SCIENCES. 

The  sequence  of  genera  in  the  following  paper  does 
not  indicate  the  author's  views  with  regard  to  the  nat- 
ural relationships  of  these  genera,  nor  even  with  regard 
to  the  phyletic  rank  of  the  suborders.  The  Ambly- 
cerous  genera,  coming  last  in  the  present  arrangement, 
are  undoubtedly  the  more  generalized  of  the  two  sub- 
ordinal  groups.  The  squence  is  that  adopted  in  the 
European  monographs  and  followed  by  me  in  my  two 
previous  papers  (New  Mallophaga,  I,  1896,  and  New 
Mallophaga,  II,  1896),  and  is  retained  for  the  sake  of 
uniformity.  The  sequence  of  the  species  of  each  genus 
is  determined  by  the  host,  the  sequence  of  hosts  being 
that  adopted  in  the  Check-List  of  North  American  Birds 
(2nd  Edition,  1895),  published  by  the  American  Orni- 
thologists' Union.  The  names  of  the  hosts  are  those 
used  in  the  Check-List. 

Wherever  a  species  of  Mallophaga  is  met,  which  has 
been  previously  identified  by  me  on  an  American  host, 
reference  is  made  only  to  this  previous  identification, 
where  the  synonymy,  European  hosts,  and  figure  and 
measurements  of  the  species  are  given. 

Docophorus. 

Docophorous   lari    Denny.      (See    Kellogg,  New  Mallo- 
phaga, I,  1896,  p.  98,  pi.  iv,  fig.  4.) 

Specimens  from  Lama  sp.  ( Baja  California)  and  from 
Lar\i8  glaucescens  (North  Pacific  Ocean,  oflE  Alaska). 
Taken  previously  by  me  from  several  species  of  Larus 
(Bay  of  Monterey,  California.) 

Docophorus  icterodes  Nitzsch.     (See  Kellogg,  New  Mal- 
lophaga, I,  1896,  p.  96,  pi.  iv,  fig.  1). 
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Specimens  from  the  Red-crested  Merganser,  Mergan- 
ser serrator  (Kodiak  Island,  Alaska).  Previously  taken 
by  me  from  same  host  species  and  from  seven  other 
duck  species  (Kansas  and  California). 

Docophorus  cordiceps  Giebel.     (Plate  I,  fig.  2). 

Insecta  Epizoa,  1874,  p.  103. 

DocophortiM  glareola  Giebel,   Zeitsohr.   f.    ges.  Natnrwiss.,   1806, 

▼ol.  zzviii,  p.  312. 
DoeophoruB  nUzaehia  Giebel,   Zeitschr.   f.   ges.   Natnrwiss.,    1866, 

Tol.  xzViii,  p.  312. 
DocophoruB  mollis,  Nitzsch  (ed.  Giebel),  Zeitschr.  f.  ges.  Natnrwiss. 

1861,  Tol.  ZYiii,  p.  312. 
Docophorus /rater  Giebel,  Insecta  Epizoa,  1874,  p.  103. 
Docophorus  cordiceps  Giebel,  Piaget,  Les  Pediculines,   1880,  p.  80 

and  p.  664,  pi.  Ti,   fig.  2;   Picaglia,  Pedicnlini  delP  istitnto 

anat.-zool.  d.  B.  Univ.  d.  Modena,  1885,  reprint,  p.  11. 

A  male,  a  female  and  a  young  specimen  which  may 
be  referred  to  this  species  from  Tringa  macularia  (Pan- 
ama), and  a  male  from  Tringa  sp.  (Baja  California). 
It  is  probable Uhat  Denny's  D.  cephalus  (Monograph. 
Anoplur.  Brit.,  p.  81,  pi.  ii,  fig.  8;  and  Grube,  Midden- 
dorflf's  Reise,  1851,  p.  470)  is  this  species. 

The  species  may  be  recognized  by  its  general  dark 
coloration,  broad  head,  short  clypeus,  and  prominent 
and  characteristic  genitalia.  I  figure  the  male;  Piaget 
has  figured  the  female.  The  measurements  of  my  spec- 
imens are  as  follows:  male,  body,  length  1.6  mm., 
width  .72  mm.;  head,  length  .56  mm.,  width  .62  mm.; 
female,  body,  length  1.65  mm.,  widtlx  .87  mm.;  head, 
length  .62  mm.,  width  .75  mm. 

Docophorus  latifrons  Nitzsch.     (Plate  I,  figs.  5  and  8). 

Germar*8  Mag.  Entomol.,  1818,  toI.  iii,  p.  290. 
Pedieulus  cucuU  Fabricins,  Syst.  Ent.,  1775,  p.  807. 
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Pedieultis /a$ei€Uua  Soopoli,  Entomol.  Camiolf  1763^  p. 
Doeophonu  IcUi/rotu  N.,  Denny,  Monogrmph.  Anoplnr.  Brit^  U41 

p.  97,  pi.  i,  fig.  4;  Giebei,  Inseota  Epizoa,  1874^  p.  91;  Ffigrt. 

Lea  Pedicnlines,  1880,  p.  36,  pi.  ii,  fig.  7. 

Numerous  specimens  from  a  California  Cuckoo,  Coc- 
cyzus  americamLa  occidentaZia  (Baja  California),  which 
are  referable  to  this  long-known  Docopkarua  of  the 
cuckoos,  but  on  account  of  the  markedly  larger  sin» 
color  differences,  and  other  minor  differences  must  be 
given  a  varietal  name. 

Var.  occidentalia  Kellogg.  Male,  body,  length  2.06 
mm.,  width  .89  mm.;  head,  length  .75  mm.,  width  .75 
mm.  Female,  body,  length  2.5  mm.,  width  1.12  mm.; 
head,  length  .84  mm.,  width  .85  mm.  Piaget  gives  the 
following  dimensions  for  latifrona:  female,  body,  length 
1.9  mm.,  width,  .85  mm.;  head,  length  .66  mm., 
width  .6  mm.  The  male  latifrona  is  1.6  mm.  long. 
My  specimens  have  two  long  hairs  on  the  temporal 
margins  instead  of  one  as  described  for  latifrona,  and 
have  a  distinct  hair,  not  referred  to  in  the  descriptions 
of  latifrons,  in  the  posterior  angles  of  the  prothorax. 
The  blotches  on  the  ventral  aspect  of  the  abdomen  of 
the  males  are  with  my  specimens  not  oval,  but  trans- 
versely elongate,  differing  markedly  from  those  of  the 
female.  The  head  and  thorax  of  var.  occidentalia  are 
reddish  brown,  the  ground  color  of  the  abdomen 
whitish,  and  the  blotches  blackish  brown. 

Docophorus  calif omiensis  Kellogg. 

New  Mallophaga,  II,  1S96,  p.  433,  pi.  Ixvi,  fig.  6. 

Eleven  specimens  from  a  Narrow-fronted  Woodpecker, 
Melfinerpea  formicivoroiLs  angustifrona  (Baja  California). 
Type  specimens  taken  from  the  Californian  Woodpecker, 
Mtlanerpes  forriiici torus  hairdi  (Palo  Alto,   California). 
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Docophonis  rufus  n.  sp.     (Plate  I,  figs.  6  and  9). 

A  dozen  specimens  from  the  Ash-throated  Flycatcher, 
Myiarckus  cineraacer^  nuttingi  (Baja  California).  A 
member,  probably,  of  the  group  femorati  of  which  com- 
munis  is  the  chief  representative.  I  have  not  found  on 
my  specimens  the  characteristic  longish  hair  rising 
vertically  from  the  dorsal  surface  of  the  anterior  angles 
of  the  clypeus,  but  the  broad  clypeus,  signature,  genital 
blotches,  and  pustulated  lateral  abdominal  blotches  are 
of  the  femoraii  type.  The  species  differs  distinctly  from 
communis  in  color,  in  the  peculiar  anterior  convexity  of 
the  clypeus,  in  the  extent  of  the  transverse  abdominal 
blotches,  in  the  presence  of  transverse  median  blotches 
on  the  ventral  aspect  of  the  abdomen,  and  in  the  char- 
acter of  the  genital  blotches. 

Description  of  the  male.  Body,  length  1.56  mm., 
width  .31  mm.;  reddish  brown,  lighter  on  head  and 
thorax,  because  the  darker  lateral  abdominal  blotches 
nearly  cover  the  abdomen;  broad  headed;  with  ventral 
median  transverse  blotches  on  abdomen. 

Heady  length  .5  mm.,  width  .48  mm.;  forehead  broad, 
with  expanded  frontal  uncolored  part  of  clypeus  flatly 
convex,  with  a  shallow,  median,  curving  emargination ; 
no  hairs  on  this  frontal  margin;  sides  of  forehead  with 
a  pair  of  short  hairs  and  a  shorter  single  one  in  front 
of  and  near  the  trabeculse;  the  trabeculse  very  large, 
acute;  antennse  when  projected  backward  not  quite 
reaching  the  occipital  margin;  the  inconspicuous, 
slightly  pendulous  eyes  with  a  hair,  and  two  hairs  on 
the  flatly  convex  temporal  margin;  occipital  margin 
nearly  straight,  bare;  color,  reddish  brown;  signature 
large,  broad,  anterior  margin  almost  straight,  the  dark, 
sharp  posterior  point  projecting  beyond  the  mandibles; 
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antennal  bands  interrupted  distinctly  at  the  autore; 
occipital  bands  distincti  divergent,  connected  at  base; 
ocular  bands  indistinct;  trabecules  weakly  colored  at 
base,  uncolored  distally;    antenncs  colored. 

Prothorax  quadrangular '  (as  exposed),  with  a  single 
hair  in \  the  posterior  angles;  posterior  margin  flatly 
convex;  Wdian  part  paler;  lateral  regions  darker,  and 
an  indistinct  posterior  border.  Metathorax  rather 
shorti  posterior  margin  angulatedi  with  a  series  of  pus- 
tulated hairs;  colored  like  the  prothorax,  paler  in  mid- 
dle.and  with  fairly  distinct  lateral  borders.  Legs  con- 
coloroufl  with  ground  color  of  thorax,  with  small,  darker, 
inconspicuous  marginal  markings.  Sternal  markings 
consisting  of  intercoxal  lines  and  a  very  small  median 
double  blotch  on  prothorax.     (Metathorax  obscure). 

Abdomen  short,  just  as  long  as  head  and  thorax;  two 
to  three  long  hairs  in  posterior  angles  of  segments  and 
numerous  pustulated  and  other  long  hairs  on  dorsal 
surface;  narrow,  blackish,  lateral  bands;  large  dark 
brown  lateral  blotch,  with  clear  stigmatal  spots  and 
about  five  pustulations  along  posterior  margin,  and 
leaving  only  a  narrow  median  part  of  the  abdomen 
uncovered;  on  segment  8  a  complete  transverse  band; 
segment  9  rounded  behind,  with  a  narrow  blackish  pos- 
terior border,  with  a  few  longish  hairs;  genitalia  show- 
ing through  in  segments  6-9;  on  ventral  surface  of 
segments  1-8  a  large  transverse  median  blotch  reaching 
almost  to  the  lateral  margins. 

Female.  Body,  length  1.94  mm.,  width  .8  mm. ;  head, 
length  .6  mm.,  width  .56  mm.;  the  transverse  blotches 
of  abdomen  but  little  smaller  than  those  of  male;  seg- 
ment 9  uncolored,  with  small  brown  lateral  blotches, 
the  posterior  margin  distinctly  angularly  emarginated; 
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ventral  abdominal  blotches  smaller  than  those  of  male 
and  not  reaching  so  far  laterally^  those  of  posterior 
segments  forming  a  genital  blotch  with  broad,  curving 
anterior  part,  narrower  median  part,  and  separate 
small  lateral  reniform  parts. 

Docophoms  communis  Nitzsch.     (See  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  486,  pi.  Ixvi,  fig.  7). 

Several  specimens  from  the  Saint  Lucas  Cardinal, 
Cardinalis  cardinalis  igneus  (Baja  California).  Taken 
previously  by  me  from  16  species  of  passerine  birds 
(Kansas  and  California). 

Docophoms  panamensis  n.  sp.    (Plate  I,  fig.  1). 

From  a  tanagrine  bird,  PkcBnicotkraupia  fuacicauda 
(Panama).  A  NirmusAike  form  but  with  distinctly 
long  trabeculse.  By  shape  of  head  and  thorax  allied  to 
the  angvMifrontea  group  of  the  woodpeckers;  resembling 
my  D,  juTigena  (New  Mallophaga,  II,  1896,  p.  481,  pi. 
Ixvi,  fig.  4)  from  Colaptea  auraius  (Kansas). 

Description  of  female.  Body,  length  1.75  mm., 
width  .61  mm.;  narrow,  Nirmoid,  whitish  with  distinct 
brown  lateral  bands  on  thorax  and  abdomen,  and  quad- 
rangular lateral  transverse  blotches. 

Head,  length  .5  mm.,  width  .5  mm.;  triangular,  with 
narrow  front,  slightly  emarginated;  three  short  hairs 
on  each  side  of  the  anterior  half  of  the  forehead,  and 
three  longer  hairs  and  a  prickle  in  front  of  the  trabec- 
ulse; the  trabeculae  prominent,  extending  beyond  the 
tip  of  first  segment  of  the  antennae;  the  antennae  rather 
thick,  segment  2  longest,  with  a  prominent  short  spiny 
hair;  eyes  rather  large,  with  a  prickle;  temporal  margin 
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rounding,  with  one  long  hair  and  a  few  prickles;  occip- 
ital margin  slightly  sinuous;  forehead  whitish  with 
narrow  brown  antennal  bands  terminating  at  the  suture; 
a  palely  colored  broad  suture  with  straight  posterior 
margin  and  emarginated  anterior  border;  whole  hind 
head  light  brown  with  occipital  margin  very  narrowly 
bordered  with  blackish  brown. 

Prothorax  quadrangular,  posterior  angles  rounded, 
with  one  hair,  posterior  margin  flatly  convex;  whitish 
with  dark  brown  lateral  borders  extending  inward  along 
the  posterior  margin.  Metathorax  angulated  on  abdo- 
men, each  latero-posterior  side  with  nine  long  hairs 
(including  the  one  in  the  lateral  angle);  lateral  borders 
unevenly  blackish  brown;  ground  color  of  segment  whit- 
ish tinged  posteriorly  with  light  brown,  this  posterior 
coloration  interrupted  by  a  median  longitudinal  whitish 
line.  Legs  very  pale  brown.  Sternal  markings  con- 
sisting of  distinct  intercoxal  lines,  and  faint  traces  of 
light  brown  median  blotches. 

Abdomen  elongate-elliptical;  a  few  longish  hairs  in 
posterior  angles,  and  numerous  weak  long  hairs  on 
dorsal  surface  of  segments  in  transverse  series;  ground 
color  whitish  with  distinct,  narrow  lateral  bands,  dark- 
est on  anterior  segments,  and  light  brown,  quadran- 
gular, transverse  lateral  blotches  on  all  segments,  the 
two  blotches  of  segment  8  meeting  on  the  median  line; 
segment  9  feebly  emarginate,  with  no  hairs  on  the  pos- 
terior margin. 

Docophorus  domesticus  Kellogg. 

New  Mallophaga,  II,  1896,  p.  475,  pi.  Ixv,  fig.  4. 

» 

A  female  and  an  immature  specimen  from  the  Black 
Martin,  Progne   subis  heaperus  (Baja  California).      De- 
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scribed  from  a  Purple  Martin,  Progne  aubia  (Lawrence, 
Kansas). 

Docophoms  laticeps  Giebel.     (Plate  I,  figs.  4  and  7). 

Insecta  Epizoa,  1874,  p.  88. 

Philopterus  eineli  Gexrais,  Hist.  nat.  d.  Inseotes  aptdres,  1847,  p. 
336. 

Docophorus  cincH  Denny,  Monograph.  Anoplnr.  Brit.,  1842,  p.  85, 
pi.  T,  fig.  8. 

Docophoru9  kuieept  Giebel,  Piaget,  Les  Pedionlines,   1880,  p.  65; 

Koenig;  Bin  Beitrag  zur  Mallophagen-fanna,  1884,  p.  3,  pi.  i, 

figs.  1-5;  pi.  ii,  figs.  6,  7. 

One  adult  female  and  two  immature  specimens  from  ^ 
the  American  Dipper,  Cinclus  mexicanua  (Kodiak  Island, 
Alaska),  which  may  be  referred  to  this  species,  but 
which  constitute  a  distinct  variety  characterized  by  the 
elongate,  slender  forehead  with  emarginated  front.  The 
species  was  found  on  Cinclus  aquaticua^  the  European 
Dipper. 

Var.  americanua  Kellogg.  Female,  body,  length  2.06 
mm.,  width  .75  mm.;  head,  length  .6  mm.,  width  .5 
mm.;  thus  being  one-third  longer  than  the  species 
dimensions  as  given  by  Koenig;  head  elongate,  with 
narrow  tapering  forehead;  front  uncolored,  with  slight, 
narrowly  rounded  emargination;  signature  long,  nar- 
row, with  posterior  point  reaching  the  mandibles;  anten- 
nal  bands  distinct;  trabeculse  long,  slender;  abdomen 
elongate-elliptical,  with  lateral  triangular  blotches  with 
stigmatal  spots  and  pustulations  as  in  the  species  types; 
also,  narrow  blackish  lateral  bands;  segment  8  wholly 
colored;  ventral  surface  of  abdomen  with  transverse 
median  blotches;  segment  7  with  a  narrower  median 
blotch  (touching  blotch  of  segment  6)  and  two  small 
lateral  reniform  blotches;  segment  8  wholly  colored  or 
nearly  so. 
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Docophorus  rutteri  n.  sp.     (Plate  I,  fig.  3). 

A  female  and  an  immature  specimen  from  an  Ore- 
gon Chickadee,  Parus  atri-capiUus  occidentalia  (Kodiak 
Island,  Alaska).  Denny  has  described  two  species  of 
Docophorus  from  ParuSf  one,  palleacena  (Monograph. 
Anoplur.  Brit.,  p.  82,  pi.  i,  fig.  8)  from  Pama  palusiris 
and  P.  major  J  being  based  on  immature  specimens,  and 
characterized  by  an  emarginate  clypeal  front;  the  other, 
pari  (ibid,  p.  87,  pi.  vi,  fig.  6)  from  Partus  caudatuSf  P. 
ater,  and  P.  cceruleuSy  being  of  chestnut  ground  color, 
without  lateral  abdominal  blotches  and  with  a  subacu- 
minate  head,  and  without  series  of  pustuled  hairs  along 
posterior  margins  of  metathorax,  in  all  of  which  diag- 
nostic characters  my  specimen  differs  from  pari.  It 
agrees  with  it  in  hairy  abdomen,  acute  trabeculse, 
angulated  metathorax,  and  general  shape  of  abdomen. 

Description  of  female.  Body,  length  2.  mm.,  width 
.91  mm.;  well  marked  with  smoky  brown  blotches  with 
large  conspicuous  pustulations,  and  many  long  hairs  on 
dorsal  aspect  of  abdomen. 

Head,  length  .53  mm.,  width  .6  mm.;  a  specially  stiff, 
spiny  short  hair  in  each  anterior  angle  of  the  flatly 
convex  front,  a  hair  before  the  suture  and  two  before  the 
trabeculae;  the  trabeculae  long,  slender,  and  weakly 
curving;  antennae  when  projecting  backward  barely 
reaching  the  occipital  margin,  with  annulated  segments; 
eye  rather  prominent,  with  a  hair;  a  hair  just  behind 
the  eye  and  three  more  on  the  rounded  temporal  an- 
gles; occipital  margin  weakly  sinuous,  the  middle  third 
slightly  convex;  signature  large,  distinct,  with  darker 
posterior  acuminate  point  projecting  beyond  the  man- 
dibles, surrounded  by  a  nearly  uncolored  region;  anten- 
nal  bands  interrupted,  widening  at  base;  occipital  bands 
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distinct,  blackish  brown,  diverging,  and  with  anterior 
extremities  reaching  the  blackish,  distinct,  curving,  lin- 
ear ocular  blotches;  region  between  the  occipital  bands 
pale;  temples  dark  brown. 

Prothorax  small,  short,  margins  rounding,  with  one 
long  pustulated  Jiair  in  posterior  angle,  another  on  pos- 
terior margin  just  a  little  inside  of  the  angles,  and  four 
grouped  together  in  the  posterior  median  region  of  the 
segment;  median  region  pale  to  uncolored,  darkening 
laterally  until  the  blackish  lateral  borders  are  reached. 
Metathorax  roundly  angulated  on  the  abdomen;  an  un- 
pustttlated  hair  in  the  lateral  angles  and  ten  long  hairs 
on  each  half  of  the  posterior  margin,  rising  from  con- 
spicuous pustulations ;  median  region  palest,  lateral  and 
posterior  regions  blackish  brown,  causing  the  clear  pus- 
tulations to  be  very  prominent.     Legs  smoky  brown. 

Abdomen  oval;  lateral  angles  projecting,  with  long 
hairs;  dorsal  surface  of  segments  with  single  transverse 
series  of  long  weak  hairs;  median  region  almost  uncol- 
ored; prominent  blackish  brown,  subtriangular,  lateral, 
transverse  blotches,  with  very  conspicuous  uncolored 
stigmatal  spots  and  pustulations;  segment  8  wholly  col- 
ored, dark  brown;  segment  9  with  small  triangular  lat- 
eral brown  blotches;  shallow,  angular  emargination  be- 
hind. 

Nirmus. 

Nirmus  punctatus  Nitzsch.     (See  Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  109,  pi.  vi,  figs.  1  and  2.) 

Specimens  from  Larua  sp.  (Baja  California).  Taken 
previously  by  me  from  several  species  of  Larua  (Bay  of 
Monterey,  California). 


14  CALIFORNIA    ACADEMY   OF   SCIENCES. 

Nirmus  furvus  Nitzsch.     (Plate  II,  fig.  1). 

Zeitschr.   f.   ges.   Natnrwiss.   (ed.   Giebel),    1866,    vol.   xxviii, 
p.  374. 

Nirmus  furvus  N.,  Barmeister,  Handb.  d.  Ent.,  1832,  vol.  ii,  p.  427; 
Giebel,  Inseota  Epizoa,  1874,  p.  163,  pi.  t,  figs.  2  and  3;  Piaget, 
Les  Pediculines,  1880,  p.  169,  pi.  xiy,  fig.  3;  Supplement,  1885, 
p.  25;  Osborn,  Insects  Affecting  Domestic  Animals,  Bnll.  5, 
N.  S.,  Div.  of  Ent.,  U.  S.  Dept.  Ag.  1896,  p.  225. 

A  male  and  a  female  from  the  Spotted  Sandpiper, 
Actitia  macularia  (Panama).  My  specimens  do  not  pos- 
sess the  median  longitudinal  uneolored  line  across  the 
first  six  or  seven  segments  of  the  abdomen,  as  described 
for  the  types  of  the  species,  and  besides,  are  very  much 
darker,  and  are  without  distinct  lateral  transverse 
blotches  on  the  abdominal  segments.  They  are,  too,  a 
distinctly  wider  and  less  slender  form,  the  head  aver- 
aging nearly  one-fifth  wider  in  both  sexes.  However, 
in  the  present  uncertain  status  of  the  species  furvus 
(see  Piaget,  Les  Pediculines,  p.  170)  I  refer  my  speci- 
mens to  the  species,  distinguishing  them  by  a  varietal 
name.  Piaget^s  variety  alpha  (Supplement,  p.  25)  from 
Vanellus  cayensis  has,  like  my  specimens,  no  uneolored 
median  abdominal  line,  but  no  reference  is  made  to  any 
such  characteristic  dark  chestnut  to  smoky  general  col- 
oration of  the  body,  as  is  shown  by  my  specimens. 
Osborn's  specimen  is  from  Phalaropus  tricolor  (Museum 
Iowa  Agricultural  College). 

Var.  ravus  Kellogg.  Male,  body,  length  1.18  mm., 
width  .34  mm.;  head,  length  .37  mm.,  width  .28  mm. 
Female,  body,  length  1.43  mm.,  width  .37  mm.;  head, 
length  .40  mm.,  width  .31  mm.  Both  sexes  dark  chest- 
nut-brown to  smoky,  without  median  uneolored  line  on 
any  abdominal  segment,  and  without  distinct  abdom- 
inal blotches. 
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Nirmus  fissus  Nitzsch.     (Plate  II,  fig.  2). 

Germar's  Mag.  Entomol.,  1818,  toI.  iii,  p.  291. 
Nirmus  fiuua  N.,  Bnrmeister,  Handb.  d.  Ent.,  1835,  vol.  ii,  p.  427; 

Deuny,  Monograph.  Anoplnr.  Brit.,  1842,  p.  148,  pi.  z,  fig.  6; 

Walekenier,  Ins.  Apt.,  1844,  vol.  iii,  p.  344. 
Nirmus  hkuspis  N.,  GieM,  Inseota  Epizoa,  1874,  p.  155,  pi.  t,  figs. 

11  and  12;  Piaget,  Lea  Pedicnlines,  1880,  p.  184,  pi.  xr,  fig.  7. 

Several  specimens,  including  male,  female  and  im- 
mature specimens,  from  Tringa  sp.  (Baja  California). 
My  specimens  are  larger  than  the  types  of  bicuapis  and 
offer  distinct  though  minor  differences.  I  have  given 
them  a  varietal  name. 

Var.  major  Kellogg.  Measurements.  Male,  body, 
length  1.61  mm.,  width  .38  mm.;  head,  length  .3  mm., 
width  .31  mm.  Female,  body,  length  1.87  mm.,  width 
.44  mm.;  head,  length  .47  mm.,  width  .33  mm.  Dif- 
fers from  types  oi  Jissus  (which  were  taken  from  ''Char- 
adriuB  minor '^)  by  having  a  hair  in  the  eye,  by  having 
four  pustulated  hairs  on  each  lateral  half  of  the  poste- 
rior margin  of  the  metathorax  instead  of  three,  two 
being  median  and  two  being  near  the  angle;  by  having 
the  median  longitudinal  uncolored  line  of  the  abdomen 
limited  to  the  first  two  segments,  and  by  being  mark- 
edly larger.  Piaget's  specimens  of  fissus  are:  length, 
male,  1.3  mm.  to  1.4  mm.;  female,  1.5  mm. 

Nirmus  fuscus  Nitzsch.    (See  Kellogg,  New  Mallophaga, 
II,  1896,  p.  499,  pi.  Ixvii,  fig.  7). 

Many  specimens  from  a  Sparrow  Hawk,  Falco  spar- 
verius  (Panama),  a  Lower  Californian  Sparrow  Hawk, 
Falco  aparverius  peninsular  is,  a  Duck  Hawk,  Falco  pere- 
grinus  anatum,  and  a  Saint  Lucas  Redtaii,  Buteo  borealis 
lucusanua  (Baja  California).  Taken  previously  by  me 
from  three  species  of  hawks  at  Lawrence,  Kansas.    The 
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size  of  these  specimens  from  Panama  and  Baja  Califor- 
nian  birds  corresponds  with  that  of  the  specimens  prev- 
iously taken  by  me  from  the  Kansas  birds,  and  is  fully 
one-third  greater  than  that  recorded  for  the  European 
specimens.  The  American  specimens  are  at  least 
varietally  distinct  from  the  typical  Old  World  forms. 
There  are  variations  manifest  among  the  American 
specimens  but  I  have  not  enough  material  yet  to 
attempt  to  distinguish  varieties. 

Nirmus  splendidus  n.  sp.     (Plate  II,  figs.  3  and  6). 

Males,  females  and  young  from  a  Caracara,  Polyborua 
cheriway  (Baja  California).  Species  of  Docophortua,  Li- 
peurus,  Menopon,  and  Colpocephcdum  have  been  taken 
from  Polyborua  by  the  European  authors,  but  heretofore 
no  Nirmus.  The  new  species  is  unlike  any  of  the 
Nirmi  yet  described  from  raptorial  birds.  It  is  large 
and  strikingly  marked. 

Description  of  the  male.  Body,  length  2.19  mm., 
width  .84  mm.;  large,  broad-bodied,  whitish  with  prom- 
inent lateral  transverse  brown  abdominal  blotches; 
head  and  thorax  almost  entirely  colored. 

Head,  length  .62  mm.,  width  .6  mm.;  forehead  broad 
between  trabeculae  and  narrowly  parabolic  in  front; 
forehead  with  four  short  separated  hairs  on  each  side; 
trabeculae  rather  large  for  Nirmus,  antennae  short;  eye 
large,  prominent,  with  a  long  hair,  and  with  a  fine 
prickle  just  behind  it;  temporal  margins  flatly  convex, 
with  two  very  long  hairs;  occipital  margin  straight; 
whole  head  strongly  colored  with  exception  of  a  pale, 
broad,  clypeal,  sutural  line,  and  a  short  median  longi- 
tudinal line  leading  from  it  backwards  to  the  mandibles; 
the  antennal  bands  narrow,  and  a  little  darker  than 
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general  color  of  head,  runniag  entirely  around  frontal 
margin  of  head,  although  paler  and  nearly  ''inter- 
rupted" at  the  elypeal  suture;  trabeculse  nearly  un- 
colored. 

Prothorax  short,  oblong,  with  one  hair  in  posterior 
angles;  segment  almost  wholly  colored.  Metathorax 
short,  the  whole  thorax  being  little  more  than  one-half 
the  length  of  the  head;  obtusely  angulated  on  abdomen; 
posterior  margin  with  a  series  of  long  hairs;  segment 
mostly  colored,  darkest  in  median  region;  a  broad  white 
posterior  border.  Sternal  markings  consisting  of  in- 
conspicuous intercoxal  lines,  and  a  small,  indistinct 
median  blotch  on  metathorax.  Legs  pale,  though 
tinged  with  brown,  with  distinct,  dark  brown  marginal 
markings. 

Abdomen  ovate;  posterior  angles  of  segments  1  and 
2  without  hairs,  of  segment  3  with  a  single  hair,  and 
of  succeeding  segments  with  two  hairs;  dorsal  surface 
with  numerous  longish  hairs;  whitish  with  distinct  lat- 
eral transverse  blotches,  each,  with  a  clear  stigmatal 
spot  and  some  pustulations  on  segments  1-7;  segment 
8  with  a  curving,  continuous  brown  transverse  blotch; 
segment  9  rounded  behind,  with  numerous  longish 
hairs;  uncolored  except  where  the  chitinized  genitalia 
show  through.  Ventral  surface  all  whitish  except  for  a 
well  defined  and  characteristic  brown  genital  blotch  on 
segments  7-9  (see  fig.  6,  pi.  ii). 

Female.  Body,  length  2.37  mm.,  width  .97  mm.; 
head,  length  .62  mm.,  width  .62  mm.;  the  increased  size 
of  the  female  is  due  to  the  larger  abdomen,  the  head 
and  thorax  being  of  about  the  same  size  in  both  sexes; 
lateral  abdominal  blotches  are  not  so  long  as  in  the  male; 
segment  9  is  shorter,  bears  two  small  blotches,  and  is 

slightly  emarginated  behind. 
2 
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Nirmus  atopus  n.  sp.     (Plate  II,  fig.  4). 

From  a  bird  of  the  cuckoo  family  (Cuculidae),  Piaya 
cayana  thermophila  (Panama).  This  new  form  is  one  of 
the  circumfasciate  Nirmi  of  the  general  character  of 
Rudow^s  alchatoE  (Piaget,  Les  Pediculines,  p.  165,  pi.  xiii, 
fig.  12)  and  allied  forms.  The  few  described  members 
of  this  group  have  been  found  on  columbine  and  galli- 
naceous birds. 

Description  of  female.  Body,  length  1.84  mm.,  width 
.63  mm.;  abdomen  expanding  posteriorly  to  segment  6; 
pale  brownish  white  with  brown  lateral  abdominal  and 
thoracic  bands  and  circumfasciate  head. 

Head,  length  .59  mm.,  width  .53  mm.;  forehead 
broad,  rounded  in  front,  with  very  few  very  fine  hairs 
on  the  margin;  trabeculse  small  but  distinct,  acute; 
antennaB  slender,  with  segment  5  longer  than  seg- 
ments 3  or  4;  temples  rounded,  with  two  long  hairs 
and  two  or  three  very  fine  prickles  on  margins;  eye 
without  a  hair,  not  especially  prominent;  occipital  mar- 
gin straight,  bare;  ground  color  of  head  whitish  with 
small,  inconspicous  brown  ocular  blotches,  temples  very 
narrowly  margined  with  brown,  and  rather  broad  chitin 
band,  subtransluceiit  brownish  along  the  entire  front 
and  lateral  margins  of  forehead,  and  ending  poste- 
riorly in  small  elliptical  expansions  directed  diagonally 
inwards. 

Prothorax  very  short,  quadrangular;  lateral  margins 
straight;  posterior  angles  rounded,  with  one  longhair; 
posterior  margin  straight;  lateral  borders  brownish, 
the  coloring  extending  along  the  posterior  margin  of 
the  segment.  Metathorax  pentagonal,  lateral  margins 
bare,  posterior  margin  obtusely  angled  on  abdomen, 
with  one  hair  in  latero-posterior  angle  and  four  pustu- 
lated hairs  in  two  pairs,  one  pair  almost  in  the  latere- 
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posterior  angle  on  each  lateral  half  of  the  margin;  lat- 
eral borders  blackish  brown,  the  color  extending  inward, 
but  paling,  in  latero-posterior  angles.  Legs  of  pale 
ground  color  of  the  body,  with  narrow  dark  marginal 
markings.  Sternal  markings  consisting  of  intercoxal 
lines,  a  small  triangular  blotch  on  mesothorax  which 
fits  like  an  apex  to  a  larger  pentagonal  blotch  on  the 
metathorax. 

Abdomen  widening  posteriorly  to  segment  6,  then 
tapering  bluntly;  posterior  segments  with  weak  longish 
hairs  in  posterior  angles;  numerous  weak,  longish  hairs 
on  dorsal  aspect  in  the  broad  median  uncolored  longi- 
tudinal line;  lateral  bands  brown,  distinct,  extending 
posteriorly  only  through  segment  7;  pale  brown,  quad- 
rangular, lateral,  transverse  blotches;  last  segment  con- 
vex behind,  with  a  very  slight  median  emargination. 

Nirmus  yirgatus  n.  sp.     (Plate  II.  fig.  5). 

Males  and  females  from  an  icterine  bird,  Amblycercue 
hclosericeus  (Panama).  Much  like  N,  iUustrU  Kellogg 
(New  Mallophaga,  II,  p.  494,  pi.  Ixvii,  fig.  4),  from 
the  Red-winged  Blackbird,  Agelaius  phceniceus  (Law- 
rence, Kansas),  and  like  ovaatissimua  Giebel  (Insecta 
Epizoa,  p.  144).  The  new  form  has  a  narrower  front 
with  the  anterior  angles  not  rounded,  and  does  not 
possess  the  distinct  bands  internal  to  the  antennal 
bands  of  the  head  of  illuatris.  The  lateral  bands  of 
the  abdomen  are  wider,  and  the  lateral  transverse  ab- 
dominal blotches  are  much  more  clearly  indicated. 

Description  of  male.  Body,  length  1.28  mm.,  width 
.47  mm.;  whitish  with  striking  broad  black  lateral 
borders  of  thorax  and  abdomen,  black  antennal  and 
ocular   bands,   chestnut-brown    outlines  of   transverse, 
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lateral  abdominal  blotches  on  dorsal  aspect,  and  chest- 
nut-brown transverse  median  blotches  on  ventral  aspect 
of  abdomen. 

Head,  length  .37  mm.,  width  .37  mm.;  front  truncate 
or  with  a  very  shallow  concavity;  a  few  small  hairs  on 
sides  of  forehead;  trabeculsB  long;  antennae  slender, 
segment  5  distinctly  longer  than  either  segments  3  or 
4;  eye  distinct,  slightly  pendulous;  temples  not  much 
expanded,  margins  flatly  rounded,  with  one  long  hair 
and  a  few  prickles;  occipital  margin  straight;  ground 
color  whitish  to  uncolored;  broad  black  antennal  bands 
running  to  anterior  angles  of  head  and  bending  in 
angularly  at  base  of  trabeculse;  rest  of  forehead  and 
trabeculsB  uncolored;  no  colored  clypeal  signature;  an- 
tennae with  segment  1  uncolored,  other  segments  en- 
tirely blackish  brown;  ocular  bands  narrow,  blackish; 
anterior  part  of  temporal  margins  narrowly  blackish; 
a  brown,  shield-shaped  occipital  signature  showing 
through;  mandibles  and  oesophageal  sclerite  showing 
through,  brown. 

Prothorax  quadrangular,  with  rounded  posterior  an- 
gles with  one  hair  in  angle;  segment  whitish  with 
broad  lateral  blackish  brown  borders.  Metathorax 
angulated  on  abdomen;  lateral  angles  obtuse;  five  long 
hairs  on  each  latero-posterior  margin;  segment  whitish, 
with  uneven  broad  blackish  lateral  borders.  Legs 
whitish  with  blackish  brown  blotches  and  semiannula- 
tions.  Sternal  markings  consisting  of  distinct,  chest- 
nut-brown intercoxal  lines,  with  expanded  inner  ends 
touching  a  small  median  blotch. 

Abdomen  elongate-ovate,  with  not  very  long  hairs  in 
posterior  angles,  and  two  hairs  on  the  posterior  margin 
of  the  dorsal  aspect  of  each  segment;  ground  color  clear 
to  whitish;  broad  lateral  bands,  from  which  project 
inwards  the  outlines  of  lateral  transverse  blotches  which 
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are  oblong  on  segments  2-6,  and  tapering  on  segments 
7-8;  on  the  ventral  aspect  each  segment  has  a  chestnut- 
brown  median  blotch  which  shows  through  above;  seg- 
ments 8  and  9  are  narrow;  segment  9  projects  narrowly 
backward,  is  narrowly  but  flatly  rounded  behind,  and  is 
mostly  colored. 

Female.  Body,  length  1.6  mm.,  width  .63  mm.; 
head,  length  .41  mm.,  width  .43  mm.;  the  head  is  a 
little  wider  in  proportion  to  its  length  than  in  the  male; 
last  segment  with  distinct  triangular  lateral  blotches 
and  angularly  emarginated  behind. 

Nirmus  peninsularis  n.  sp.     (Plate  II,  fig.  9). 

Numerous  specimens  from  a  Phainopepla,  Phaino- 
pepla  nitens  (Baja  California).  A  member  of  the  difficult 
group  interrupto-fasciati,  to  which  belongs  my  species 
vtUgatuB  (New  Mallophaga,  II,  p.  496,  pi.  Ixvii,  fig.  6), 
from  seven  passerine  species,  simplex  (I.e.,  p.  492,  pl. 
Ixvii,  fig.  2)  from  the  Robin,  Merula  migraloria,  and 
the  strongly  marked  species  eustigmus  (I.e.,  p.  493,  pl. 
Ixvii,  fig.  3)  from  Anna's  Humming-bird,  Trochilua 
annce.  The  species  from  Phainopepla  resembles  most 
closely  brachythorax  Giebel  (Insecta  Epizoa,  p.  134)  from 
Ampelis  cedrorum. 

Description  of  female.  Body,  length  1.86  mm.,  width 
.41  mm.;  long,  slender,  pale,  with  narrow  marginal 
markings  on  head  and  intercoxal  lines  showing  through 
on  thorax. 

Head,  length  .37  mm.,  width  .31  mm.;  elongate-tri- 
angular, with  bluntly  rounded  apex;  marginal  hairs  of 
forehead  inconspicuous;  trabeculse  small,  uncolored  but 
distinct;  antennae  when  projected  backward  reaching  the 
occipital  margin  of  head;  eye  not  prominent,  with  a 
prickle;    temples  straight,   with  a  single  long  hair  in 
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obtuse  angle  between  temporal  and  occipital  margin; 
occipital  margin  very  flatly  convex,  ground  color  whit- 
ish; a  blackish  brown  narrow  lateral  border  on  temples 
and  forehead,  this  border  turning  in  angularly  at  auten- 
nal  fossa;  front  of  clypeus  uncolored  and  an  indistinct, 
uncolored  elongate-oval  fossa  widening  posteriorly; 
mandibles  and  oesophageal  sclerite  showing  through 
pale  brown;  no  occipital  border. 

Prothorax  quadrangular,  with  slightly  convex,  lateral 
and  posterior  margins;  posterior  angles  with  one  small 
hair;  ground  color  whitish,  a  blackish  brown  blotch  in 
anterior  angles,  and  posterior  margin  weakly  bordered 
by  the  intercoxal  lines  of  ventral  surface  showing 
through.  Metathorax  in  outline  a  semicircle  with 
anterior  curving  part  slightly  flattened  and  posterior 
margin  slightly  convex;  posterior  angles  with  three  long 
pustulated  hairs  and  three  shorter,  weaker,  non-pustu- 
lated ones;  one  of  the  long  hairs  is  in  the  apex  of  the 
angle,  the  other  hairs  are  ranged  along  the  posterior 
margin  near  the  angle;  segment  whitish  with  darker 
anterior  marginal  markings.  Sternal  markings  con- 
sisting of  distinct  intercoxal  lines.  Legs  concolorous 
with  thorax,  with  dark  brown  dorsal  marginal  markings. 

Abdomen  elongate,  subparallel  sided;  segments  1 
and  2  without  hairs  in  posterior  angles,  segments  3-6 
with  one  to  two  short,  weak  hairs  in  angles;  segment  7 
with  three  hairs  in  angles,  and  segments  8  and  9  with 
a  few  weak,  curving  hairs;  segment  9  very  short,  with 
slight  emargination;  segments  5  and  6  with  a  hair  on 
dorsal  surface  on  each  side  rising  from  the  posterior 
margin  of  segment  just  inward  from  the  lateral  band; 
dorsal  surface  otherwise  naked;  color  of  abdomen  whit- 
ish, with  narrow  translucent  lateral  bands,  each  seg- 
mental portion  passing  the  suture  anteriorly. 
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Male.  Body,  length  1.34  mm.,  width  .37  mm.;  head, 
length  .33  mm.,  width  .26  mm.;  being  thus  markedly 
shorter  than  the  female;  abdomen  widening  distinctly 
posteriorly,  so  that  segment  5,  which  is  widest,  is  more 
than  one  and  one-half  times  as  wide  as  segment  1;  seg- 
ment 8  short  and  much  contracted  within  segment  7; 
segment  9  truncate  behind;  the  genitalia  showing  indis- 
tinctly through  segments  7-9;  an  indistinct,  median 
pale  brownish  coloring  on  all  segments. 


interpositus  n.  sp.     (Plate  II,  fig.  7). 

Three  females  from  Vieillot's  Warbler,  Dendroica 
bryanti  (Panama).  A  member  of  the  group  interrupto- 
fasciatiy  intermediate  in  markings  between  N,  vtUgatus 
Kellogg  (New  Mallophaga,  II,  p.  496,  pi.  Ixvii,  fig.  5), 
from  several  passerine  birds  from  California  and  Kan- 
sas, and  eustigmus  Kellogg  (I.e.,  p.  493,  pi.  Ixvii,  fig.  3), 
from  Trochilaa  annce^  California.  In  size  the  new 
species  is  shorter  than  vulgatus  but  of  the  same  width, 
and  is  both  shorter  and  narrower  than  eustigmus.  In 
general  outline  of  body  it  resembles  euatigmus  more 
than  vulgatus,  but  differs  from  eustigmus  in  having 
the  sixth  abdominal  segment  widest  instead  of  the 
fourth. 

Description  of  the  female.  Body,  length  1.41  mm., 
width  .41  mm.;  whitish  with  distinct,  broad,  black, 
lateral  abdominal  bands  and  thoracic  borders;  head 
nearly  equilaterally  triangular. 

Head,  length  .31  mm.,  width  .34  mm.;  outline  of 
head  nearly  that  of  an  equilateral  triangle;  the  lateral 
margins  of  the  head  are  weakly  convex  outward  and 
the  apex  is  parabolically  curved;  there  are  five  or  six 
short,  inconspicuous  hairs  on  each  lateral  margin  of 
the  forehead;  the  trabecule  extend  to  the  end  of   the 
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first  antennal  segment  and  are  uncolored;  eye  with  a 
prickle;  temporal  margins  with  one  long  hair  in  the 
apex  of  the  rounded,  nearly  right  angle;  occipital  mar- 
gin bare,  very  flatly  convex;  ground  color  whitish  with 
a  faint  golden  brown  tinge;  forehead  and  temporal 
margins  narrowly  bordered  with  blackish  brown;  front 
of  clypeus  uncolored;  antennee  uncolored;  occipital 
margin  not  bordered  or  only  very  narrowly  and  indis- 
tinctly so,  an  indistinct,  pale  brown,  shield-shaped 
occipital  signature  showing  through. 

Prothorax  very  short,  widely  rectangular;  a  single 
longish  hair  in  posterior  angles;  color  whitish,  with 
the  intercoxal  lines  of  under  side  showing  through, 
and  distinct  blackish  brown  lateral  borders.  Meta- 
thorax  short,  lateral  margins  bare,  sinuous;  posterior 
margin  flatly  convex,  with  six  or  seven  longish  hairs 
on  each  half  beginning  in  the  posterior  angle;  whitish, 
with  an  uneven,  blackish  brown  lateral  border,  and  the 
strongly  colored  intercoxal  lines  of  underside  showing 
through.  Legs  whitish  with  blackish  brown  dorsal 
marginal  markings.  Sternal  markings  consisting  of 
distinct  intercoxal  lines  and  indistinct  pale  median 
blotches. 

Abdomen  narrowest  anteriorly,  widening  posteriorly 
to  segment  4;  segments  4-6  about  same  width,  segment 
7  slightly  narrower,  segments  8  and  9  short;  short,  weak 
single  hairs  in  posterior  angles  of  segments  3-7,  with 
one  or  two  shorter,  weaker  hairs  in  segments  5-7;  dor- 
sal surface  with  no  or  very  inconspicuous  hairs;  whitish 
with  distinct,  rather  broad,  blackish  brown  lateral  bands 
on  segments  1-7,  the  segmental  parts  of  the  bands 
passing  the  suture  and  separated  by  nearly  uncolored 
narrow  spaces;  covering  the  middle  region  of  segments 
6-7  a  large,  pale  brown,  shield-shaped  blotch;  segment 
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8  with  a  trans vervse  blotch,  pale  brown,  darker  out- 
wardly, and  behind  not  reaching  the  lateral  margins; 
segment  9  with  two  very  small  pale  brown  linear  lateral 
blotches,  and  feebly  emarginated  behind. 

Nirmus  audax  n.  sp.     (Plate  II,  fig.  8). 

From  the  yellow-headed  Tit,  Auripartia  flavicepa 
(Baja  California).  A  member  of  the  group  interrupto- 
fasciati,  of  darker  ground  color  and  with  much  more 
pronounced  abdominal  blotches  than  is  usual  in  this 
group  (see  vvlgatua  Kellogg,  New  Mallophaga,  II,  1896, 
p.  496,  pi.  Ixvii,  fig.  6). 

Description  of  female.  Body,  length  1.6  mm.,  width 
.58  mm.;  rather  short  and  broad  for  Nirmus^  especially 
of  the  interrupto — fasciati  type;  brownish  ground  with 
dark  lateral  blotches  on  thorax  and  abdomen,  and  black- 
ish lateral  bands  and  marginal  markings. 

Head,  length  .38  mm.,  width  .41  mm.;  the  outline 
being  nearly  that  of  an  equilateral  triangle  with  blunted 
and  curving  apex  and  slightly  convex  legs;  the  margi- 
nal hairs  of  the  forehead  are  few  and  very  small;  trabec- 
ule distinct,  uncolored;  temporal  margins  with  a  long 
hair  in  the  rounded  angle  and  several  prickles;  occipital 
margin  weakly  concave  laterally  and  weakly  convex  in 
the  middle;  anterior  part  of  forehead  with  nearly  un- 
colored ground,  with  two  brownish  linear  blotches 
bounding  the  oval  fossa  laterally;  rest  of  head  brownish 
with  darker  lateral  borders  and  suggestions  of  occipital 
and  ocular  bands;  antennae  colored. 

Prothorax  short,  rectangular,  with  a  single  hair  in 
posterior  angles;  color  pale  brownish  in  the  middle, 
with  the  lateral  regions  dark  brown,  darkest  on  lateral 
margins.  Metathorax  angulated  behind,  with  several 
strong  hairs  along  each  latero-posterior  margin;  latere- 
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anterior  margins  bare,  convex.  Color  brownish,, paler 
in  middle,  stronger  laterally  and  posteriorly,  with 
uneven,  blackish  latero-anterior  borders,  and  latere- 
posterior  borders  nearly  un colored.  Legs  brown  with 
paler  regions  at  extremities  of  segments  and  blackish 
dorsal  margins,  sternal  markings  consisting  of  distinct 
intercoxal  lines,  those  between  pro-  and  mesocoxee 
with  angulated  spurs  nearly  touching;  between  the 
metacoxal  lines  a  median  blotch. 

Abdomen  short  and  broad,  in  shape  an  ellipse,  seg- 
ment 4  being  the  widest;  ground  color  very  pale  brown- 
ish; segments  1-7  with  narrow  black  lateral  bands,  the 
segmental  parts  distinct  and  passing  the  suture;  quad- 
rangular brown  lateral  blotches  darkest  internally  on 
segments  1-7;  segment  8  wholly  colored;  segment  9 
uncolored  and  weakly  emarginate  behind;  ventral  sur- 
face of  segments  with  a  brown  median  blotch,  the 
blotches  of  segments  6-7  fusing. 

Lipeurus. 

Lipeurus  confidens  n.  sp.     (Plate  III,  fig.  1). 

Four  females  from  a  Black-footed  Albatross,  Dioiacdea 
nigripes  (North  Pacific  Ocean).  A  species  which  in 
outline  of  body,  color  and  markings  is  very  like  Pia- 
get's  species  tricolor  (Les  Pediculines,  p.  363,  pi.  xxx, 
fig.  4)  from  Diomedea  fuliginosa  (collection  in  the  Mu- 
seum of  Leyden),  but  which  is  one  and  one-third  times 
as  large,  without  circumfasciate  autennal  bands,  with- 
out occipital  bands,  with  metathorax  not  without  hairs 
as  described  for  tricolor  but  with  longish  hairs  in  the 
posterior  angles,  without  median  abdominal  blotches, 
and  with  last  segment  of  female  not  acutely  but  bluntly 
two-pointed. 
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Description  of  female.  Body,  length  4.13  mm., 
width  1.03  mm.;  large,  whitish  with  sharply  defined, 
black  marginal  markings,  the  lateral  abdominal  bands 
consisting  of  segmental  pairs  of  contiguous  subtrian- 
gular  blotches. 

Head,  length  .81  mm.,  width  .7  mm.;  subtriangu- 
lar,  widest  just  behind  the  eyes;  front  parabolic,  with 
uncolored  margin  without  hairs;  a  longish  hair  at  the 
suture,  with  three  in  front  of  it  (the  foremost  the 
longest)  and  two  behind  it  on  each  side  of  the  fore- 
head; antennse  rather  elongate,  slender,  segment  1 
large  and  as  long  as  segment  2;  anterior  angles  of  an- 
tennary  fossse  acute  but  projecting  little;  the  fossae 
shallow;  eyes  prominent;  temporal  margins  most  con- 
vex just  behind  the  eyes,  obtusely  angulated  behind, 
and  bearing  a  single  weak  hair  and  a  few  short  spines; 
occipital  margin  nearly  straight,  bare;  ground  color 
whitish;  strong,  blackish  brown  antennal  bands  inter- 
rupted at  the  suture,  widening  posteriorly  and  extend- 
ing back  as  far  as  the  eye;  two  triangular  blotches  on 
occipital  margins  appearing  as  pointed  continuations  of 
the  lateral  bands  of  prothorax;  antennae  uncolored. 

Prothorax,  as  exposed,  short,  quadrangular,  with  flatly 
convex  posterior  margin  and  a  longish  spine  in  each 
posterior  angle;  color  whitish,  with  even,  strong,  black- 
ish lateral  borders,  turning  in  for  a  little  distance  at 
posterior  angles.  Metathorax  with  lateral  concavities 
and  five  hairs  in  posterior  angles,  four  of  these  hairs 
being  long,  strong,  colored,  and  set  closely  together  in  a 
small  uncolored  space;  posterior  margin  straight  or 
even  slightly  concave;  segment  whitish  with  uneven, 
broad  lateral  borders,  widest  in  middle  and  not  reach- 
ing the  posterior  angles.  Legs  uncolored  except  for 
the  chestnut-brown  tarsi.     No  sternal  markings. 
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Abdomen,  fourth  segment  widest;  segments  of  about 
equal  length;  posterior  angles  with  few  weak,  not  long, 
hairs;  color  whitish,  with  very  narrow,  clear  lateral 
margin  which  sends  expanded  processes  inward,  three 
in  each  segment;  the  foremost  of  the  three  is  the  small- 
est and  is  contiguous  to  the  suture;  the  hinder  two  are 
covered  by  two  triangular  blackish  blotches  which  on 
some  segments  are  contiguous,  on  others  distinctly  sep- 
arate; segments  8  and  9  narrow,  colored  laterally;  pos- 
terior margin  of  segment  9  truncate,  with  a  very  small 
angular  emargination;  two  short  hairs  on  each  of  the 
blunt  points. 

Lipeurus  densus  Kellogg.     (Plate  III,  fig.  2). 

New  Mallophaga,  I,  1896,  p.  114,  pi.  vii,  Hgs.  1  and  2. 

A  single  male  from  a  Black-footed  Albatross,  Dioniedea 
nigripes  (North  Pacific  Ocean,  off  Alaska).  This  speci- 
men is  a  full  millimeter  longer  and  is  much  more  com- 
pletely blotched  with  dark  brown  than  the  original  type 
specimen,  a  female;  but  I  think  they  are  of  the  same 
species.  The  female  described  is  undoubtedly  not  fully 
grown  and  colored.  While  the  antennae  vary  in  the 
sexes,  that  of  the  male  bears  no  projection:  it  is  simply 
heavier  and  larger,  with  its  first  segment  largest;  in  the 
female,  segment  3  is  the  longest.  It  is  a  male  of  this 
species,  probably,  which  Taschenberg  (Die  Mallophagen, 
1882,  p.  145,  pi.  v,  fig.  la)  describes  and  figures  as  the 
female  of  ferox. 

Description  of  male.  Body,  length  5.8  mm.,  width 
1.25  mm.;  ground  color  very  pale  brown,  but  body 
mostly  covered  by  large,  dark  brown  blotches,  head  and 
thorax  slightly  longer  than  abdomen. 

Head,  length  1.3  ram.,  width  1.06  mm.;  front  para- 
bolic, with  a  group  of  three  distinct  hairs  at  each  side 
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and  two  or  three  shorter  ones  along  margin  in  front  of 
autennary  fossse;  antennae  large,  long,  (almost  1  mm.), 
without  projection  on  any  segment;  segment  1  largest 
and  other  segments  successively  decreasing  in  width 
and  length,  uncolored  except  for  an  indefinite  brown- 
ish annulation  on  segment  2;  eyes  projecting,  conspic- 
uous; temporal  margins  slightly  expanded,  rounded 
behind,  with  one  short,  weak  hair  and  a  few  prickles; 
ground  color  brownish  white;  even,  blackish  brown 
antennal  bands  running  around  in  front,  the  small 
portion  of  clypeus  lying  in  front  of  the  band  being 
dark  subtranslucent  brown;  temporal  regions  bounded 
within  by  diverging  occipital  bands,  all  blackish  brown, 
these  blotches  acutely  pointed  in  front  and  almost 
reaching  to,  but  distinctly  separate  from,  the  bases  of 
the  antennal  bands;  on  the  forehead  a  dark  brown  lat- 
eral blotch  on  each  side  and  in  front  of  the  mandibles. 
Prothorax  short  and  quadrangular  as  exposed;  two 
short,  weak  hairs  in  posterior  angles,  one  lying  in  on 
posterior  margin;  narrow  median  region  of  segment 
whitish,  widest  behind;  lateral  portions  of  segment 
blackish  brown,  paling  inwardly.  Metathorax  large, 
long,  with  lateral  margins  concave,  posterior  margin 
weakly  and  flatly  concave;  a  single  short,  weak  hair  in 
the  apex  of  the  posterior  angles,  and  five  longer, 
stronger,  light  brown  hairs  in  a  very  small  elongate- 
elliptical,  uncolored  space  near  the  apex  of  the  angles; 
segments  all  blackish  brown,  except  a  whitish,  bluntly 
pointed,  arrow-bead-shaped,  median  region;  projecting 
laterally  from  the  posterior  tip  of  this  whitish  space  is 
on  each  side  a  small,  linear,  whitish  space.  Legs  long, 
strong,  coxae  nearly  uncolored;  femora  dark  brown, 
with  uncolored  extremities  and  tibiae  mostly  colored. 
Sternal  markings,   prosternum  with    narrow,  pericoxal 
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lines;  mesosternum  with  a  rather  large,  brownish,  me- 
dian blotch;  metasternuin  with  weak  indications  of  a 
median  blotch. 

Abdomen  short,  nowhere  broader  than  thorax,  with 
subparallel  sides  until  segment  7  is  reached,  when  the 
posterior  tapering  is  begun;  segments  1-6  of  about 
equal  size;  segment  7  longer  than  others;  segments 
8-10  successively  narrower  and  shorter;  an  uncolored 
median  longitudinal  line  extending  whole  length  of 
abdomen,  rest  of  surface  colored  blackish  brown  by 
large  quadrangular  lateral  blotches,  which  have  clear 
stigmatal  spots  and  are  palest  along  inner  margin; 
last  segment  angularly  emarginated,  with  three  short 
hairs  on  each  point;  segments  1-4  with  a  single  very 
short  hair  in  each  posterior  angle,  segments  5-9  with 
longer  hairs. 

Lipeurus  forficulatus  Nitzsch.  (See  Kellogg,  New  Mal- 
lophaga,  I,  1896,  pi.  ix,  figs.  3,  4,  5  and  6). 
Many  specimens  from  a  Californian  Brown  Pelican, 
Pelecanus  californicus  (Baja  California).  Taken  pre- 
viously by  me  from  same  host  species  (Bay  of  Monte- 
rey, California). 

Lipeurus  gracilicornis  Piaget.     (Plate  111,  fig.  3). 

Les  Pediculines,  1880,  p.  309,  pi.  xxv,  fig.  6. 

Many  specimens  including  males,  females,  and  young 
from  a  Man  o'War  Bird,  Fregaia  aquila  (Panama).  My 
specimens,  to  which  I  give  a  varietal  name,  differ  from 
Piaget^s  types  (taken  from  Fregaia  minor),  as  described, 
in  three  important  particulars,  viz.,  character  of  an- 
tennae, metathoracic  hairs,  and  size.  In  other  particu- 
lars the  specimens  from  the  two  bird  species  agree  well. 

Var.  viajor  Kellogg.     Measurements  (Piaget's  meas- 
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urements  of  the  type  specimens  are  in  parentheses), 
male,  body,  length  3.12  mm.  (2.5  mm.),  width  .37  mm. 
(.29  mm.);  head,  length  .66  mm.  (.58  mm.),  width  .39 
mm.  (.29  mm.)  Female,  body,  length  3.10  mm.  (2.4 
mm.),  width  .69  mm.  (.53  mm.);  head,  length  .69  mm. 
(.63  mm.),  width  .50  mm.  (.41  mm.)  Distinctly  larger 
than  the  types  of  the  species;  third  segment  of  antenna 
of  male  with  an  appendage;  metathorax  with  six  long 
hairs,  five  together  and  one  alone.  I  figure  the  female 
as  Piaget  has  figured  the  male  of  the  species  type. 

lipeunis  protenrus  n.  sp.     (Plate  III,  fig.  4). 

Many  specimens  from  a  Willow  Ptarmigan,  Lagopus 
lagopua  (Kodiak  Island,  North  Pacific  Ocean).  On  this 
Ptarmigan  were  some  specimens  of  Ooniodea  TnammiUa' 
tu8  Rudow,  found  by  me  on  the  California  Partridge, 
Callipepla  califomica  (New  Mallophaga,  II,  1896,  p. 
509,  pi.  Ixix  fig.  2),  but  this  Lipeurus,  while  of  similar 
general  character  to  Lipeurus  docophoroides  Piaget  taken 
by  me  from  CaUipepla  califomica  (New  Mallophaga,  II, 
1896,  p.  508,  pi.  Ixviii,  fig.  8),  is  distinctly  of  another 
species.  The  most  readily  noticeable  difiference  is  in 
the  character  of  the  lateral  abdominal  blotches,  those 
of  docophoroides  leaving  a  comparatively  wide,  un- 
blotched  median  region,  while  those  of  the  new  species 
leave  but  a  narrow,  median,  unblotched  line.  The 
blotches  of  the  first  segment  meet  in  the  new  species; 
they  do  not,  even  nearly,  in  docophoroides. 

Description  of  female.  Body,  length  2  mm.,  width 
.72  mm.;  short  and  broad,  and  sub-Docophoroid  in 
form;  whitish  ground  color  with  nearly  completely  col- 
ored head  and  thorax,  and  abdomen  with  large,  lateral, 
quadrangular  blotches. 

Head,  length  .5  mm.,  width  .5  mm.;  front  rounded, 
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with  four  very  small,  inconspicuous  hairs  on  each  side; 
trabeculae  small,  distinct,  acute,  uncolored;  antennse 
rather  short,  segment  2  longest,  segment  5  longer  than 
3  or  4,  segments  4  and  5  colored,  others  uncolored  or 
very  weakly  colored;  eye  large,  with  a  hair;  temples 
widest  just  behind  the  eyes;  temporal  margins  converg- 
ing posteriorly,  nearly  straight,  with  two  long  hairs 
and  prickles;  occipital  margin  concave;  head  pale 
brown  in  median  region,  temples,  occipital  border,  and 
antennal  bands  with  rim  around  the  front,  dark  brown; 
a  pale,  almost  uncolored  transversal  linear  space  in 
front  of  the  mouth,  and  a  similarly  pale  U-shaped 
space  bounding  the  median  region  of  the  hind-head. 

Prothorax  small,  short,  quadrangular  as  exposed, 
with  a  single  long  hair  in  each  rounded  posterior  an- 
gle; segment  wholly  brown  except  an  uncolored  poste- 
rior border.  Metathorax  small,  not  as  long  as  broad, 
posterior  margin  obtusely  angled  on  abdomen;  two 
long  pustulated  hairs  in  a  clear  space  on  posterior  mar- 
gin near  the  lateral  angles  and  two  long  pustulated 
hairs  in  a  clear  space  on  posterior  margin  midway 
between  lateral  angles  and  posterior  angles;  whole 
segment  brown  except  a  small,  angular,  median,  whit- 
ish or  uncolored  space  on  anterior  margin.  Legs 
pale  brown  with  narrow  dark  brown  marginal  mark- 
ings. Sternal  markings  consisting  of  intercoxal  lines 
and  a  shield-shaped  median  blotch  on  metasternum. 

Abdomen  elliptical,  posterior  angles  of  segments 
projecting  slightly  and  with  one  to  two  longish  weak 
hairs;  ground  color  whitish  with  large  quadrangular 
lateral  brown  blotches  on  segments  1-7,  these  blotches 
nearly  meeting  inwardly  and  separated  intersegment- 
ally  by  a  whitish  space  about  one-half  as  large  as  a 
blotch;  the  outer  margins  of  the  blotches  are  blackish, 
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forming  narrow  lateral  bands;  each  blotch  with  a  stig- 
matal  spot,  and  a  few  (three  or  four)  pustulations  at 
inner  end,  in  which  are  seated  longish  hairs;  a  long 
hair  arises  from  a  demi-pustulation  on  the  posterior 
margin  of  each  blotch  just  behind  the  stigmatal  spot; 
segment  8  wholly  colored  and  segment  9  nearly  so;  pos- 
terior, margin  of  last  segment  minutely  emarginated. 

Lipeoms  macgregori  n.  sp.     (Plate  III,  figs.  5  and  6.) 

Numerous  specimens  from  three  individuals  of  the 
Ani,  Crotophaga  aulciroatris  (Panama).  This  striking 
Lipeurua  with  its  small  Nirmoid  body,  and,  except  for 
the  antennae,  Docophoroid  head,  shows  no  near  resem- 
blance to  any  other  Lipenrus  so  far  described. 

Description  of  the  male.  Body,  length  1.81  mm., 
width  .56  mm.;  short  and  broad  for  Lipeurua,  Nirmoid 
in  shape,  head  with  slightly  expanded  anterior  border 
of  clypeus  uncolored,  and  slightly  emarginated  as  with 
many  Docophori;  ground  color  of  body  whitish  with 
strong,  dark  brown,  lateral  borders  of  head,  and  lateral, 
transverse  blotches  of  thorax  and  abdomen. 

Head,  length  .53  mm.,  width  .47  mm.;  thus  nearly 
as  broad  as  long,  triangular,  with  sinuate  sides  and 
truncated  apex;  anterior  border  of  clypeus  slightly 
expanded,  uncolored,  feebly  emarginate;  seven  or  eight 
distinct,  rather  long  hairs  on  lateral  margin;  an  angu- 
lar concavity  on  lateral  margin  midway  between  tra- 
becula  and  anterior  angle;  trabeculse  prominent;  anten- 
nary  fossse  deep;  eye  prominent,  almost  pendulous, 
with  a  hair  in  it  and  a  prickle  just  behind  it;  temporal 
margins  convex,  with  three  long  hairs,  a  fourth  one  on 
occipital  margin  of  temple;  occipital  margin  sinuous, 
bare;  antennae  long  and  large,  segment  1  heavy,  nearly 
as  long  as  the  rest  of  the  segments  together;  segment 
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2  next  largest  and  longest,  segment  3  with  simple 
appendage  at  distal  extremity,  segments  4  and  5  short, 
subequal;  color  whitish,  with  strongly  colored,  dark 
brown  temples,  angulated  antennal  bauds,  and  lighter 
brown,  distinct  signature,  pointed  behind,  straight  in 
front;  mandibles  and  oesophageal  sclerite  showing 
through  dark  brown;  trabeculae  and  antennse  paler 
smoky  brown. 

Prothorax  short,  quadrangular,  wider  than  long,  with 
one  pustulated  hair  in  posterior  angle;  a  large,  nearly 
square,  dark  brown,  lateral  transverse  blotch  nearly 
covering  each  lateral  half  of  the  segment,  the  broad, 
median  line  between  them  whitish.  Metathorax  short, 
but  little  longer  than  prothorax;  posterior  margin 
nearly  straight,  with  five  long  pustulated  hairs  ranged 
along  each  lateral  fourth,  the  inner  two  of  the  hairs 
may  have  only  demi-pustulations.  Sternal  markings 
consisting  of  distinct,  blackish  brown  intercoxal  lines, 
and  a  pale  brown,  indistinct  median  blotch  on  meta- 
thorax. Legs  pale  smoky  brown  with  darker  margins 
and  semiannulations. 

Abdomen  elongate-ovate;  segment  1  conspicuously 
narrower  than  metathorax;  one  or  two  short  hairs  in 
posterior  angles  of  anterior  segments,  two  or  three  long 
hairs  in  angles  of  segments  5-9;  ground  color  whitish 
with  broad,  dark  brown,  lateral,  transverse  blotches  on 
segments  1-7,  these  blotches  subquadrangular,  but  nar- 
rower inwards,  and  leaving  only  a  broad,  median,  whit- 
ish, longitudinal  line  on  middle  of  abdomen;  in  this 
whitish  space  a  few  longish  hairs  on  each  segment; 
rather  large,  uncolored,  stigmatal  spots  in  the  trans- 
verse blotches  of  segments  2-7;  the  transverse  blotch 
on  segQient  8  continuous  across  the  segment  and  curv- 
ing;   segment  9  with    two    backward-projecting,  short, 
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horn-like  processes,  dark  brown,  and  a  narrowly  rounded, 
uncolored  posterior  border;  genitalia  extending  through 
segments  6-9  and  strongly  chitinized. 

Female.  Body,  length  2.41  mm.,  width  .78  mm.; 
head,  length  .6  mm.,  width  .53  mm.;  considerably 
larger;  abdomen  more  elongate;  antennae  rather  long, 
slender,  segment  2  longest;  lateral,  transverse  blotches 
of  abdomen  less  tapering  inwards;  blotches  of  segment 
S  distinct;  segment  conspicuously  emarginate  behind. 

Goniodes. 

Goniodes  mammillatus  Rudow.       (See    Kellogg,    New 
Mallophaga,  II,  1896,  p.  509,  pi.  Ixix,  fig.  2). 
Specimens    from    the    Ptarmigan,    Lagopus    lagopus 

(Kodiak  Island,  off  Alaska).     Previously  taken  by  me 

from   a   Californian    Partridge,    CaUipepla    californica 

(Mountain  View,  California). 

Eurymetopus. 

Eurymetopus  taoms  Nitzsch.     (See  Kellogg,  New  Mal- 
lophaga I,  1896,  p.  135,  pi.  xi,  figs.  3,  4,  5  and  6). 
Specimens  from  the  Black-footed  Albatross,  Diomedea 

nigripes  (North  Pacific  Ocean,  off  Alaska).     Previously 

taken  by  me  from  Diomedea  cdbairus  (Bay  of  Monterey, 

California). 

Trinoton . 

Trinoton  luridom  Nitzsch.     (See   Kellogg,  New   Mallo- 
phaga I,  1896,  p.  152,  pi.  xiii,  fig.  4). 
Specimens  from  a  Green-winged  Teal,  Ancts  caroliiu 

enais   (Kodiak   Island,  off   Alaska).     Previously   taken 

by   me   from   same   host   species   and  six    other   duck 

species  (Kansas  and  California). 
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Colpocephalum. 

Colpocephalum  abbotti  n.  sp.     (Plate  IV,  fig.  9). 

Taken  from  a  gull,  Larua  sp.  (Baja  California).  This 
new  form  is  of  the  general  type  of  fuscipes  Piaget  (Les 
Pediculines,  p.  567,  pi.  xlvii,  fig.  7)  from  Lai*ns  dorain- 
icanus,  and  of  funebre  Kellogg  (New  Mallophaga,  I, 
p.  147,  pi.  xii,  fig.  7)  from  Larua  glauceacena  (Bay  of 
Monterey).  It  most  nearly  in  general  aspect,  and  espec- 
ially in  the  branching,  uncolored  median  line  of  abdo- 
men, thorax,  and  head,  resembles  aulcatum  Piaget  (Les 
Pediculines,  p.  565,  pi.  xlvii,  fig.  5)  from  Sterna  nigra, 
but  is  one-half  larger,  and  has  transverse  series  of  hairs 
on  the  dorsal  aspect  of  the  abdomen,  while  aulcatum  is 
here  naked. 

Description  of  female.  Body,  length  2.34  mm.,  width 
.88  mm.;  rather  large,  long  abdomen;  abdomen  sombre 
in  color  with  narrow,  black,  lateral  borders  on  hind 
head,  thorax,  and  abdomen;  a  conspicuous,  uncolored, 
median  line  on  first  five  segments  of  abdomen,  all  of 
thorax,  and  hind  head,  the  line  dividing  in  the  head 
and  sending  a  branch  to  each  lateral  margin  just  in 
front  of  the  ocular  emargination. 

Head,  length  .47  mm.,  width  .7  mm.;  front  broad, 
very  flatly  convex,  with  numerous  hairs  of  which  four 
are  longer  than  the  others;  on  the  lateral  margins  of 
the  forehead  in  front  of  the  ocular  emargination  a  very 
long  hair,  with  another  shorter  one  close  to  it,  and  two 
in  the  angle;  the  palpi  projecting  beyond  the  lateral 
margins  of  the  head;  the  ocular  emargination  deep, 
angular,  with  a  prominent  fringe  and  a  longish  hair 
rising  just  inward  of  the  double  eye;  temples  rather 
narrow,  projecting,  with  four  long  hairs  on  the  mar- 
gin and  one   rising  at  some  distance  inward  from  the 
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occipital  margin;  six  uncolored  spots  on  the  forehead, 
from  two  of  which  single  long  hairs  arise  and  from  the 
remaining  four  short  hairs;  occipital  margin  flatly  con- 
cave, bare;  head  smoky  brown  with  narrow  black 
occipital  border  and  curved  ocular  blotches;  a  broad, 
short-stemmed,  uncolored  Y,  the  prongs  slightly  angu- 
lated  in  the  middle  and  terminating  broadly  in  front  of 
the  eyes;  the  stem  interrupts  the  black  occipital  border 
and  is  continuous  with  a  median,  uncolored,  longitu- 
dinal line  which  traverses  the  thorax  and  the  first  few 
abdominal  segments. 

Prothorax  broader  than  long,  with  obtuse  lateral 
angles  containing  one  longish  hair  and  a  spine  in  the 
apex  of  the  angle,  and  a  second  longish  hair  arising 
from  a  little  within  and  back  of  the  apex;  the  latero- 
posterior  margins  bare,  with  a  single  longish  hair  in  the 
slight  angle  which  may  be  taken  to  separate  the  latero- 
posterior  margin  from  the  true  posterior  margin;  two 
longish  hairs  on  each  half  of  the  flatly  convex  posterior 
margin:  color  smoky  brown  with  narrow  black  border 
on  latero-posterior  margins  and  on  visible  parts  of 
latero-anterior  margins;  the  small,  slightly  curving, 
longitudinal  chitin  bars  at  ends  of  the  indistinct,  usual 
transverse  bar  are  black;  the  ground  color  of  the  seg- 
ment is  darker  in  posterior  half,  and  the  segment  is 
bisected  longitudinally  by  the  median,  uncolored  line 
Metathorax  with  a  fairly  distinct  suture  setting  off  the 
mesothorax;  lateral  margins  bare;  posterior  angles  with 
a  hair  and  spines;  posterior  margin  straight,  with  four 
weak  hairs  not  on  the  very  margin;  color  smoky  brown 
with  narrow  black  lateral  borders.  Legs  slightly 
lighter  than  segments,  and  with  ill-defined,  darker 
marginal  markings.  Sternal  markings  distinct,  a  me- 
dian   shield   on    prothorax;    a   small,  elongate,   rather 
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cone-shaped  median  blotch  on  mesothorax,  and  a  large, 
broadly  diamond-shaped,  median  blotch  on  metathorax; 
intercoxal  lines  between  pro-  and  mesothorax  distinct. 
Abdomen  elongate-elliptical;  segments  with  a  single 
long  weak  hair  and  some  short  ones  in  posterior  angles, 
and  some  short  ones  along  lateral  margins;  a  single 
transverse  series  of  not  very  closely  set  weak  hairs  along 
posterior  margin  of  each  segment;  ^general  color  light 
smoky  brown  with  very  narrow  blackish  lateral  bands; 
last  segment  parabolic  behind,  with  short  hairs,  and  at 
each  side  a  few  longish  hairs. 

Colpocephalum  spineum  n.  sp.     (Plate  IV,  fig.  1). 

A  single  male  from  a  Man  o'War  Bird,  Fregata  aquila 
(Panama).  Piaget  has  taken  a  small  Colpocephalum  from 
Fregata  rainor  (angulaticeps,  Les  Pediculines,  p.  569, 
pi.  xlvii,  fig.  8),  to  which  this  new  form  must  show  some 
resemblance  in  size  and  characteristic  quadrangular 
shape  of  forehead;  but  the  shape  of  the  abdomen,  not 
at  all  elliptical  as  described  for  angulaticeps,  but  elon- 
gate-oblong with  nearly  parallel  sides,  and  the  distinct 
and  characteristic  abdominal  markings  and  lateral  hairs 
of  the  prothorax,  serve  to  make  any  reference  of  my 
specimen  to  angulaticeps  impossible. 

Description  of  male.  Body,  length  1.53  mm.,  width 
.44  mm.;  elongate,  narrow,  with  subparallel  sides;  pale 
golden  brown  with  large  dark  brown  head  blotches  and 
lateral  brown  blotches  on  abdomen. 

Head,  length  .34  mm.,  width  .47  ram.;  forehead 
nearly  quadrangular,  with  a  few  short  hairs  along  the 
front  and  four  short  ones  and  two  longish  ones  on  sides; 
palpi  and  antenna)  slightly  projecting  beyond  the  mar- 
gin of  the  head;  temples  broad  with  flatly  convex   lat- 
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eral  margins  bearing  numerous  hairs  of  various 
lengths,  two  at  least  being  long;  occipital  margin 
broadly  concave;  pale  golden  brown  with  broad  blackish 
brown  occipital  border^  greatly  expanded  triangularly 
at  bases  of  the  occipatal  bands;  ocular  blotches  large, 
and  a  distinct  blotch  on  each  side  of  the  front  rami  of 
the  mandibles  extending  diagonally  to  the  front 
margin.  ^* 

Prothorax  short,  with  a  spine  and  longish  hair  in 
each  lateral  angle  and  four  longish  hairs  and  two  spines 
along  each  lateral  half  of  the  posterior  margin.  Meta- 
thorax  longer  and  wider  than  prothorax,  almost  as 
wide  as  abdomen;  several  spines  in  a  double  row  along 
the  lateral  margins,  some  strong  spines  in  the  lateral 
angles,  and  a  series  of  ten  or  twelve  strong  hairs  along 
the  nearly  straight  posterior  margin,  whole  thorax  of 
pale  brown  ground  color  of  body.  Legs  concolorous 
with  the  thorax,  with  dark  brown  markings  near  distal 
extremity  of  femur  and  on  tibise.  No  distinct  sternal 
markings. 

Abdomen  slender,  elongate,  with  nearly  parallel 
sides,  with  one  long  hair  in  posterior  angles  of  seg- 
ments 3-8  and  numerous  short  hairs  along  lateral  mar- 
gins; dorsal  surface  covered  with  short  spiny  hairs,  a 
series  along  the  posterior  margin  of  each  segment  be- 
ing composed  of  longer  but  still  spine-like  hairs;  color 
pale  golden  brown,  the  sutures  whitish,  and  distinct 
subelliptical  dark  brown  lateral  blotches  on  segments 
3-8,  giving  the  abdomen  a  strikingly  marked  character; 
segment  9  but  little  narrower  than  segment  8  and 
broadly  truncate  behind;  posterior  margin  with  several 
long  hairs  and  more  shorter  ones;  dorsal  surface  with  a 
transverse  series  of  longish  hairs. 


40  CALIFORNIA    ACADEMY    OF   SCIENCES. 

Colpocephalum  maculatum  Piaget.     (Plate  IV,   fig.  2). 

Les  Pedicnlines,  18S0,  p.  516,  pi.  zliii,  fig.  1. 

A  male  and  a  female  from  a  Caracara,  Polyhorus  cher- 
iway  (Baja  California),  which  I  refer  with  much  doubt 
to  this  species  of  Piaget,  taken  from  a  Polybor\i8  braail- 
iensis  (Zool.  Garden  of  Rotterdam).  Piaget  says  that 
viaculatum  much  resembles  C.  flavescens,  the  common 
Colpocephalum  of  raptorial  birds  (see  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  525  pi.  Ixxi,  fig.  4).  My  specimens 
do  not  Tesemble  flavescens  at  all  closely,  lacking  the  cross 
bands  of  the  abdomen,  being  rather  differently  shaped, 
etc.  But  Piaget's  description  and  figure  of  maculatum 
show  it  also  to  differ  from  flavescens  in  these  and  other 
particulars.  My  specimens  measure:  Male,  body, 
length  1.62  mm.,  width  .66  mm.;  head,  length  .34  mm., 
width  .53  mm.  Female,  body,  length  2.  mm.,  width 
.72  mm.;  head,  length  .34  mm.,  width  .53  mm. 

Colpocephalum  subaequale  Nitzsch.     (See  Kellogg,  New 
Mallophaga,  II,  1896,  p.  525,  pi.  Ixxii,  fig.  1). 

Specimens  from  an  American  Raven,  Corvus  corax 
sinuatus  (Baja  California).  Taken  previously  by  me 
from  Corvus  americanua  (Palo  Alto,  California). 

Colpocephalum  diffusum  n.  sp.  (Plate  IV,  figs.  3  and  4). 

A  well  marked  species  found  upon  a  surprisingly 
large  number  of  widely  related  bird  species  from  Pan- 
ama. Mr.  McGregor  brought  specimens  from  the  fol- 
lowing birds:  Amblycercus  holoscriceus ,  Arremonopa  striat- 
iceps,  Saltator  albicoUis,  Phoenicothravipis  fuscicauda, 
Elainea  sxibpaganay  Dendroica  bryanti,  Piaya  cay  ana 
(hermophila  (2  specimens),  Chiroxiphia  lanceolatay  and 
Ardea  virescens  !  From  the  condition  of  affairs  I  should 
suspect  straggling,  but  Mr.   McGregor  informs  me  that 
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tbe  birds  were  shot  and  the  parasites  collected  on  diff- 
erent days.  We  seem  to  have  here  a  condition  similar 
to  the  condition  shown  by  Docophorua  communia.  In 
the  list  of  hosts  of  this  Colpocephalurrif  however,  there 
are  bird  species  of  several  unrelated  families  such  as 
the  FringillidsB,  Cuculidse,  Ardeidae. 

The  specimens  of  the  parasite  vary  somewhat  in 
strength  of  color  and  hence  distinctness  of  bands  and 
blotches.  Some  of  the  weaker  colored  specimens,  how- 
ever, are  evidently  pupae  or  freshly  moulted  adults.  1 
have  described  the  markings  as  shown  in  some  well 
colored  specimens  from  Amblycercua  holoaericeua. 

Description  of  the  male.  Body,  length  1.28  mm., 
width  .53  mm.;  ground  color  very  pale,  with  distinct, 
blackish  brown  markings  on  head,  th6rax,  and  abdo- 
men; transverse  bands  of  abdomen  uneven  in  size,  the 
first  and  last  bands  being  much  larger  than  the  middle 
ones. 

Head,  length  .34  mm.,  width  .47  mm.;  a  few  short 
hairs  on  frontal  margins;  palpi  barely  projecting;  ocu- 
lar fringe  distinct;  temples  broad,  with  a  few  long  hairs; 
color  whitish  with  prominent  blackish  ocular  blotches 
projecting  forward  and  connecting  by  a  weakly  colored, 
uneven  broad  line  with  the  small  but  distinct  blackish 
clypeal  blotches;  temples  clear  without  dark  margin; 
occipital  margin  narrowly  bordered  with  blackish  in 
the  median  part. 

Prothorax;  the  part  of  the  prothorax  not  concealed 
by  the  head  is  almost  of  the  shape  of  a  semicircle,  a 
little  flattened  at  the  pole;  the  lateral  angles  lie  very 
close  to  the  occipital  margin  of  the  head,  are  obtuse, 
and  bear  three  spines;  there  are  three  longisb  hairs  on 
each  lateral  half  of  the  rounded  posterior  margin;  the 
segment   is  almost  whitish  with  indications  of   darker 
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borders  and  indistinct  lines  caused  by  the  sternal  mark- 
ings showing  through.  Metathorax  pentagonal,  pos- 
terior margin  straight,  with  four  longish  hairs  and  a 
spine  (between  the  first  two)  on  each  lateral  half;  the 
posterior  angles  with  two  spines;  color  whitish  with 
dark  brown  anterior  angles,  and  sternal  markings  in- 
distinctly showing  through.  Legs  concolorous  with 
thorax,  with  brownish  and  blackish  markings.  Sternal 
markings  distinct,  blackish  brown,  consisting  of  a 
median  wedge-shaped  blotch  on  prosternum  connected 
by  lateral  processes  with  the  intercoxal  lines;  a  pecu- 
liar four-appendaged  blotch  on  mesosternum  composed 
of  median  blotch  and  meso-peri-coxal  lines;  and  a  pale 
median  metasternal  blotch  with  darker  intercoxal  lines. 

Abdomen  short,  broadly  elliptical,  not  turbinated; 
two  or  three  distinct  spines  in  posterior  angles  of  seg- 
ments; longish  hairs  in  the  angles  and  on  the  dorsal 
surface;  segment  1  large;  segments  2  and  3  not  so 
large  but  larger  than  segments  4-7;  segment  8  larger 
than  segment  2  or  segment  3;  broad  blackish  brown 
lateral  bands  with  the  sutures  distinct;  no  transverse 
bands  on  dorsal  surface,  but  those  of  ventral  surface 
showing  through;  these  transversal  bands  arranged  as 
follows:  a  single  broad  band  covering  all  of  segment  1 
and  anterior  half  of  segment  2,  narrow  bands  on  seg- 
ments 3-7,  and  one  continuous  band  or  blotch  covering 
all  of  segments  8  and  9;  the  genitalia  strongly  chitin- 
ized,  conspicuous,  and  extending  through  segments  2-9; 
last  segment  rounded  behind,  with  a  few  short  hairs; 
on  the  ventral  surface  of  segment  2,  a  group  of  four  very 
strong,  long  spines  near  each  posterior  angle. 

Female.  Body,  length  1.56  mm.,  width  .66  mm.; 
head,  length  .34  mm.;  width  .5  mm.;  abdomen  more 
elongate  and  the  segments  differently  shaped;  segment 
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1  very  long,  with  straight  posterior  margin;  segment  2 
a  little  shorter,  with  distinctly  curving  posterior  mar- 
gin; segment  3  still  shorter,  with  curving  margin;  seg- 
ments 4-7  very  short;  segment  8  longer;  ventral  bands 
about  as  in  male,  with  the  last  great  band  or  blotch 
reaching  anteriorly,  with  convex  anterior  margin,  into 
segment  5. 

Menopon. 
Menopon  titan  var.  linearis  Kellogg. 

New  BCallophAga,  I,  1896,  p.  163,  pi.  xv,  fig.  2. 

Many  specimens  from  a  Californian  Brown  Pelican, 
Pelecanua  califomicus  (Baja  California).  Described  from 
same  host  species  from  Bay  of  Monterey,  California. 

Menopon  auri-fasciatum  n.  sp.     (Plate  IV,  fig.  5). 

From  a  Man  o'  War  Bird,  Fregata  aquila  (Panama). 
Not  at  all  like  M.  intermedium  Piaget  (Les  Pediculines, 
p.  497,  pi.  xl,  fig.  4)  from  Fregata  minor. 

Description  of  female.  Body,  length  2.19  mm.,  width 
1.03  mm.;  whitish  with  golden  yellow  transverse 
abdominal  bands;  dorsal  surface  of  abdomen  with 
many  strong  hairs  in  transverse  series. 

Head,  length  .31  mm.,  width  .7  mm.;  half-moon 
shaped,  with  smooth,  even  convex  border;  two  short 
hairs  on  the  front  on  each  side  of  the  middle,  and  two 
longish  hairs  and  three  shorter  ones  on  each  side  in 
front  of  the  antennal  cavity;  four  very  long  hairs  and 
several  short  ones  in  each  temple;  occipital  margin 
concave,  with  six  rather  long  hairs;  pale  yellowish  white 
with  black  ocular  flecks  and  small  brown  blotches  just 
inside  of  the  antennary  cavities. 

Prothorax  rather  large,  with  three  short  spines  and  a 


44  CALIFORNIA    ACADEMY    OF    SCIENCES. 

long  hair  along  the  narrowly  rounded  margin  of  the 
lateral  angles,  and  five  long  hairs  on  each  lateral  half 
of  the  flatly  rounding  posterior  margin;  the  lateral 
margins  narrowly  darker  than  the  rest  of  segment, 
which  presents  no  blotches;  the  uncolored  transverse 
chitin  bar  is  distinct,  and  the  curving  longitudinal  bars 
at  its  extremities  are  darker  than  general  color  of  seg- 
ment. Metathorax  as  short  as  or  shorter  than  pro- 
thorax,  with  very  slight  lateral  emarginatiou;  lateral 
posterior  angle  with  several  small  spines,  and  posterior 
margin,  which  is  flatly  convex,  bears,  beginning  in  lat- 
eral angles,  two  long  hairs,  then  a  spine,  then  eight 
long  hairs,  on  each  lateral  half;  a  narrow  transverse 
pale  brown  blotch  runs  across  the  segment  near  the 
posterior  margin  and  expands  at  its  lateral  extremities. 
Legs  of  pale  ground  color  of  thorax  with  narrow  darker 
marginal  markings. 

Abdomen  ovate,  rather  turbinate,  with  longish  hairs 
in  the  posterior  angles  of  the  segments  and  a  single 
series  of  strong  hairs  across  the  dorsal  aspect  of  each 
segment,  ranged  along  the  posterior  margin  of  a  pale 
brown  transverse  band  which  extends  entirely  across 
each  segment;  this  band  covers  only  about  one-half 
the  dorsal  aspect  of  each  segment,  the  uncovered  half 
being  of  the  whitish  ground  color  of  the  general  body, 
ninth  segment  flatly  convex  behind,  with  fringe  of  un- 
colored fine  hairs,  and  with  a  few  long  hairs  at  lat- 
eral rounded  angles. 

Menopon  striatum  n.  sp.     (Plate  IV,  fig.  6). 

Six  specimens  from  a  Willow  Ptarmigan,  Lagopus  lago- 
pus  (Kodiak  Island,  North  Pacific  Ocean).  Nearly 
twice  as  large  as  G rubers  M.  lagopi  from  Lagopus  alpi- 
nuSy  though  in  general  appearance  the  species  must  be 


NBW    MALLOPHAQA.  46 

similar.  Grube  describes  the  temples  of  lagopi  with 
but  one  long  hair;  striatum  has  four,  and  the  prothorax 
of  lagopi  is  figured  by  Grube  as  being  extraordinarily 
long. 

Description  of  female.  Body,  length  2.22  mm., 
width  .91  mm.;  well  marked,  with  entire  transversal 
abdominal  bands,  with  wide,  whitish  intersegmental 
spaces,  and  distinct,  blackish,  narrow  lateral  bands. 

Head,  length  .3  mm.,  width  .66  mm.;  broadly  para- 
bolic in  front,  with  slight  rectangular  orbital  emargi- 
nation;  half  a  dozen  short  hairs  on  each  lateral  margin 
of  forehead  and  three  long  hairs  in  region  just  in  front 
of  orbital  emargination ;  the  palpi  projecting,  as  also 
the  antennee;  temples  narrow,  five  longish  hairs,  two 
more  rising  from  occipital  margin  of  temporal  region; 
occipital  margin  concave,  straight  in  the  middle; 
ground  color  light  brown,  palest  in  median  region,  with 
very  narrow  blackish  occipital  border,  blackish  curving 
ocular  blotches,  and  transversal  dark  brown  bar  in 
mandibular  region. 

Prothorax  rather  large,  long;  lateral  angles  obtuse, 
with  three  spines;  posterior  margin,  from  angle  to 
angle,  making  a  flattened  semicircle  and  bearing  14 
long  hairs;  ground  color  pale  smoky  brown,  regions  of 
lateral  angles  distinctly  darker,  transverse  chitin  bar 
dark,  narrow,  with  a  spine  rising  from  each  extremity; 
curving  chitin  bars  at  extremities  of  the  transverse  bar 
distinct,  narrow.  Metathorax  with  a  broad  whitish 
sutural  space  separating  the  small  colored  mesothoracic 
region  from  metathorax;  metathorax  with  nearly 
straight  posterior  margin,  and  a  series  of  hairs  along 
straight  posterior  margin  of  broad  chestnut-brown; 
transverse  bar  with  narrow  blackish  lateral  borders. 
Legs  pale  to  smoky  brown,  with  narrow,  blackish  dorsal 
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marginings  and  conspicuous  spiny  hairs.  Sternal 
markings  consisting  of  pale  brown  linear  transversal 
blotch  on  presternum,  distinct,  narrow  blackish  diago- 
nal intercoxal  lines  between  pro-  and  mesolegs,  with 
pale  brown  median  triangular  blotch  emarginated  on 
anterior  margin,  very  pale,  indistinct  intercoxal  lines 
between  ^meso-  and  metalegs,  with  a  pale  brown  trian- 
gular median  blotch  between  them,  and  another 
smaller  pale  brown  median  blotch  apparently  between 
the  metacoxee,  really  on  first  abdominal  segment. 

Abdomen  elongate-elliptical;  two  to  three  or  four 
longish  hairs  in  lateral  angles  of  segments;  on  seg- 
ments 1-8  a  regular  series  of  alternating  whitish 
(sutural)  and  chestnut-brown  transversal  (segmental) 
bands,  each  colored  band  bearing  a  single  series  of 
longish  hairs  on  small  pustules  along  its  posterior  mar- 
gin; a  longer  hair  on  larger  pustule  at  each  end  of  each 
of  these  series;  narrow,  segmentally  interrupted  black- 
ish lateral  bands,  separated  from  the  brown  transverse 
bands  by  a.  narrow  whitish  space;  segment  9  wholly 
chestnut-brown  except  pale  to  uncolored  posterior  bor- 
der; posterior  margin  with  thick-set  fringe  of  uncol- 
ored longer  and  shorter  hairs.  Ventral  surface  of 
abdomen  of  segments  2-8  with  a  median  pale  brown 
transversal  band,  bearing  numerous  fine  hairs  rising 
from  small  pustules;  segment  9  mostly  colored. 

Menopon  praecursor  n.  sp.     (Plate  IV,  fig.  8). 

Many  specimens  from  a  Gila  Woodpecker,  Melanerpes 
uropygialis  (Baja  California).  Denny  is  the  only  author 
who  has  hitherto  described  a  Menopon  from  the  wood- 
peckers {M.  piciy  from  Picus  viritlis,  Monograph.  Ano- 
plur.  Brit.  p.   219,  pi.  xx,  fig.  5).     From  his  brief  de- 
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scription  and  strange  illustration  I  cannot  determine 
whether  my  specimens  resemble  his  or  not. 

Description  of  the  female.  Body,  length  1.56  mm., 
width  .75  mm.;  golden  brown,  with  chestnut-brown 
transverse  abdominal  bands. 

Head,  length  .28  mm.,  width  .58  mm.;  being  thus 
twice  as  wide  as  long;  very  few  short  hairs  along  front; 
from  a  partly  clear  spot  on  the  dorsal  surface  on  each 
side  of  the  forehead  three  hairs  arise  of  which  one  is 
very  long;  the  palpi  project  by  the  length  of  the  termi- 
nal segment;  no  distinct  ocular  fringe;  the  temples 
narrow  and  bearing  three  very  long  hairs  and  two  or 
three  shorter  ones;  occipital  margin  weakly  concave, 
with  six  longish  hairs,  two  being  median ;  ground  color 
of  head  pale  subtranslucent  brown,  with  nearly  uncol- 
ored  temples;  black  ocular  flecks,  irregular  brownish 
ocular  blotches,  and  a  very  narrow  blackish  occipital 
border.  On  the  ventral  surface  are  two  backward-pro- 
jecting, segmented,  pointed,  chitinous  processes  arising 
apparently  at  about  the  origin  of  the  labial  palpi. 

Prothorax  large,  the  obtuse  lateral  angles  projecting 
even  with  the  insertion  of  the  last  of  the  three  long 
occipital  hairs;  the  lateral  margins  and  posterior  mar- 
gin (separated  by  a  very  obtuse  but  obvious  angulation) 
with  a  few  longish,  slightly  pustulated  hairs  (two  on 
each  lateral  margin  and  six  on  the  posterior  margin);  a 
spine  in  each  lateral  angle;  the  regions  of  the  lateral 
angles  smoky,  with  narrow  blackish  border  on  lateral 
margin;  the  straight,  transverse  chitin  bar  uncolored, 
the  curving,  longitudinal  chitin  bars  blackish;  middle 
region  of  segment  concolorous  with  middle  region  of 
head.  Metathorax  short,  but  little  wider  than  pro- 
thorax;  posterior  margin  straight,  with  a  series  of  long- 
ish hairs;  region  of  posterior  angles  and  an  indistinct 
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transverse  blotch  entirely  across  segment  darker.  Legs 
eoncolorous  with  the  pale  ground  color  of  the  body, 
with  very  narrow  darker  dorsal  margining.  Sternal 
markings  consisting  of  a  narrow  transversal  median 
blotch  on  presternum,  and  intercoxal  lines  curving  back- 
ward at  inner  ends  on  mesosternum. 

Abdomen  rather  short  and  broad,  ovate;  posterior 
angles  projecting  but  slightly  and  bearing  two  to  three 
long  hairs;  on  the  lateral  margins  of  each  segment  a 
spine;  a  transverse  series  of  hairs  across  each  segment 
near  its  posterior  margin;  ground  color  very  pale  yel- 
lowish brown,  with  a  chestnut- brown  transverse  band 
entirely  across  each  segment  except  the  ninth;  poste- 
rior margin  of  segment  9  flatly  angulated  and  with  a 
close  fringe  of  hairs. 

Male.  Body,  length  1.34  mm.,  width  .6  mm.;  head, 
length  .25  mm.,  width  .53  mm.;  the  few  specimens  of 
males  in  the  lot  taken  from  the  single  bird  examined 
are  paler  in  color  than  the  females;  the  transverse 
band  of  the  eighth  abdominal  segment  is  hardly  notice- 
able; segment  9  flatly  rounded  behind,  with  a  few  prom- 
inent hairs. 

Physostomum. 

With  regard  to  the  characters  used  in  distiguishing 
species  in  this  genus  I  am  in  much  doubt.  I  believe 
that  the  genus  is  not  at  all  well  undertsood  and  that 
the  specific  determinations  including  my  own  (see  New 
Mallophaga  II,  1896,  p.  513,  et,  scq.)  need  a  thorough 
revision.  This  revision  cannot,  however,  be  under- 
taken until  much  more  material  is  in  hand.  I  describe 
the  two  following  species  with  this  doubt  in  mind,  sim- 
ply giving  here  as  best  I  can  additonal   data,  for  the 
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reviser.  In  the  case  of  the  two  species  here  described, 
the  unrelated  hosts  accredited  to  each  suggest  that  we 
have  to  do  in  this  genus  with  a  few  species  of  wide 
range  of  host,  or  with  many  species  of  very  similar  ap- 
pearance. 

Physostomum  pallens  n.  sp.     (Plate  IV,  fig.  7). 

Specimens  from  a  Prothonotary  Warbler,  Protono- 
taria  citrea  and  from  a  Flycatcher,  Elainea  subpagana 
(Panama). 

Description  of  female.  Body,  length  3.6  mm.,  width 
.87  mm.;  pale  buffy  brown,  with  blackish  brown  head 
markings  and  thoracic  markings  and  lateral  abdominal 
bands. 

Head,  length  .67  mm.,  width  .66  mm.;  front  slightly 
expanded,  flatly  rounded;  with  laterally  projecting  pal- 
ettes; several  short  prickle-like  hairs  in  the  slight  ocular 
emargination;  temples  projecting  backward,  acute,  with 
three  long  hairs,  one  on  margin  just  behind  the  eye, 
and  two  close  together  on  dorsal  surface  near  the  mar- 
gin farther  back;  color  whitish  to  clear  with  usual 
brown  longitudinally  arranged  lateral  blotches. 

Prothorax  hexagonal,  front  and  posterior  margins 
concave;  a  long  hair  and  two  spines  in  each  lateral 
angle,  and  a  long  hair  and  two  or  three  spines  on  each 
lateral  margin  near  the  posterior  angles;  lateral  mar- 
gins unevenly  bordered  with  blackish  brown,  inter- 
rupted by  a  nearly  uncolored  spot  in  each  lateral  angle. 
Metathorax  longer  than  prothorax,  with  straight  pos- 
terior margin,  and  a  single  hair  and  spine  in  each  pos- 
terior angle;  a  slight,  rounded  swelling  behind  anterior 
angles  bearing  spines;  blMkish  brown,  narrow,  even, 
submarginal,  longitudinal  bands.     Legs  uncolored. 
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Abdomen  pgr^U^l^sided,  with  a  siagle  bair  and  spine 
or  prickle  in  posterior  angles  of  segments ;  whitish  with 
distinct,  even,  blackisb  brown  submarginal  longitudi- 
nal blinds;  vnlya  flatly  rounded,  with  fringe  of  fine 
hairs;  posterior  margin  of  last  segment  flatly  rounded, 
with  fine,  uncolored  hairs. 

Physoatomum  inyadens  n.  sp. 

Specimens  from  a  woodpecker,  Melanerpes  wagleri  and 
from  Chiroxiphia  lancedata  (Panama).  The  finding  of 
this  species  on  Melanerpes  is  the  first  recorded  occur- 
rence of  Phyaaslomum  on  a  non-passerine  bird. 

Description  of  female.  Body,  length  3  mm.,  width 
•81  mm^  pale  translucent  brownish  with  dark  brown  to 
blackish  head  and  thoracic  markings  and  lateral  ab- 
dominal bands;  in  outline  and  structural  characters 
very  like  paUens. 

Heady  length  .66  mm.,  width  .6  mm.;  almost  iden- 
tical with  that  of  pcdlens;  ground  color  browner;  the 
hairs  of  ocular  emargination  rather  longer  and  fewer. 
Prothorax  with  lateral  angles  hardly  apparent,  but 
marked  by  the  presence  of  a  long  hair  and  spine.  Legs 
with  a  little  brownish  coloring.  Abdomen  with  longer 
hairs  and  more  in  posterior  angles  of  segments,  and 
with  two  hairs  on  posterior  margin  of  each  segment 
just  a  little  distance  inward  from  posterior  angle.  Lat- 
eral bands  of  abdomen  rather  broad  and  marginal;  in 
each  of  these  broad  brown  longitudinal  bands  the 
true  lateral  bands,  chitinized,  may  be  seen. 
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LIST  OF  HOSTS,  WITH  PARASITES. 


Lams  glanceaoens 

Dooophoms  lari 
Lams  sp. 

Dooophoms  lari. 

Nirmns  punotatus. 

Colpooephalnm  abbotti. 
Diomedea  nigripes. 

Lipenms  confidens. 
densns. 

Bvymeiopas  tanras. 
PeleoanoB  oalifomioas. 

Lipearas  ^rfionlatas. 

Menopon  titan  yar.  linearia. 
Fregata  aqaila. 

Lipeams     graoilicomis,     yar. 
major. 

Colpooephalam  tpinenm. 

Henopon  aari-fasciatam. 
Merganser  aerrator. 

Dooophoms  ioterodes. 
Anas  carolinensis. 

Trinoton  Inridnm. 
Ardea  yiresoens. 

Colpooephalam  difltisnm. 
Tringa  maonlaria. 

Dooophoms  oordioeps. 

Nirmns  fnnms  yar.  rayns. 
Tringa  sp. 

Nirmns  fisens  yar.  major. 
Lagopns  lagopns. 

Lipenms  proterrns. 

Goniodes  mammillatns. 

Menopon  striatum. 
Polyboms  cheriway. 

Nirmns  splendidns. 

Ck>lpooephalnm  macnlatam. 
Falco  spanrerins  peninsnlaris. 

Nirmns  fnsons. 
Crotophaga  snlcirostris. 

Lipenms  macgregori. 
Coccyzns  amerioanns  ocoidentalis. 

Dooophoms  latifrons  yar.  ocoi- 
dentalis. 
Piaya  cayana  thermophila. 

Nirmns  atopns. 

Colpooephalnm  diffnsnm. 


Melanerpes  wagleri. 

Physostomnm  inyadens. 
Melanerpes  nropygialis. 

Menopon  prsBcnrsor. 
Melanerpes  formiciyoms  angns- 
tifrons. 

Dooophoms  oalifomiensis. 
Myiarohns  cinerascens  nnttingi. 

Dooophoms  mfus. 
Elainea  snbpagana. 

Physostomnm  pallens. 

Colpooephalnm  diffasnm. 
Coryns  ooraz  sinnatns. 

Colpooephalam  snb»qnale. 
Amblyoerons  holoserioens. 

Nirmns  yirgatns. 

Colpooephalnm  diifasam. 
Arremonops  striatioeps. 

Colpooephalnm  diffnsnm. 
Saltator  albioollis. 

Colpooephalam  difliisam. 
Chiroziphia  lanoeolata. 

Physostomnm  inyadens. 

Colpooephalnm  difliisnm. 
Cardinalis  oardinalis  igneas. 

Dooophoms  oonunnnk. 
Phcenioothraapis  fnteioanda. 

Dooophoms  panamMUs. 

Colpooephalnm  diffnsnm. 
Progne  snbis  hespems. 

Dooophoms  domestions. 
Phainopepla  nitetis. 

Nirmns  peninsnlaris. 
Protonotaria  oitrea. 

Physostomam  pallens. 
Dendroioa  bryanti. 

Nirmns  interpositns. 

Colpooephalnm  diffasnm. 
Cinclas  mexicauas. 

Docophoras  laticeps  yar.  amer- 
icanas. 
Paras  atri-capillas  occideDtalis. 

Dooophoms  rutteri. 
Auriparas  flayioeps. 

Nirmas  aadax. 
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EXPLANATION  OF  PLATES. 

PLATE  I.— Fig.  1,  D0e&i^4Mru$  panuKmmuU  Kellogg,  $ .  Fig.  2,  2>. 
eordieept  Giebel,  «.  Vig.  9,  D.  ruUeri  JUOogg,  $.  Fig.  4,  D.laiUc€p9 
O.,  TW.  amerleoftiM  Kellogg,  $ .  Fig.  9,  D.  laHfrtmi  N.,  tw.  oediteiilali^ 
Kellogg,  $ .  Fig.  6,  D.  ri(/*iw  KiUogg,  $ .  Fig.  7,  D.  {cKiei^M  G.,  outline 
of  head.  Fig.  8,  D.  lai^from  N.,  tav.  oeeideniaiU  Kellogg,  abdomen  of  6 , 
▼entfal  Mpeot.    Fig.  9,  D.  r^fuM  Kellogg,  abdomen  of  $,  Tentnd  aspeot. 

PLATE  n.— Fig.  1,  NirmuM  furvuM  N.,  Tar.  raipus  Kellogg,  $ .  Fig.  2, 
N.  fk&iu  N.,  Tar.  m<vor  Kellogg,  $.  Fig.  8,  JT.  ^Undidu9  Kellogg,  $. 
Fig.  i,  N.  aiopui  Kellogg^  $.  Fig.  6,  K.  vk-gaiua  Kellogg,  $ .  Fig.  0, 
N.  ipkmUduM  Kellogg,  genital  blotch  of  6  .  Fig.  7,  K.  MerpoiUua  Kel- 
loggi  $•  Fig.  8,  N,  audax  Kellogg,  $.  Fig.  9,  N.  peninaularia  Kel- 
logg, $. 

PULTfi  in.— Fig.  1,  LipeuruB  confidens  Kellogg,  $ .     Fig.  2,  L.  (/«n««» 
Kellogg,  bead  of    6  .    Fig.  3,  L.  gracilicomia  P.,  yar.  mo/or  Kellogg,   S  . 
Fig.  4,  L,  pr^rvua  Kellogg,  $.    Fig.  5,  L,  macgregori  Kellogg,  bead  of 
S  .     Fig.  8,  It^  fnacgregori  Kellogg,  $  . 

PLATE  IV.  Fig.  1,  Colpocephalum  apineum  Kellogg,  6  .  Fig.  2,  C,  mttC' 
ulatum  P.,  6  .  Fig.  3,  C  diffusum  Kellogg,  6  .  Fig.  4,  C.  diffusum  Kel- 
logg, yentral  aspeot  of  abdomen  of  $  .  Fig.  5,  Menopon  auri'/ascicUum 
Kellogg,  $ .  Fig.  6,  M,  striatum  Kellogg,  $ .  Fig.  7,  Phyaogtomum  pal- 
Ufu  Kellogg,  $ .  ^ig.  8,  Menopon  prcteurBor  Kellogg,  $  .  Fig.  9,  Colpo- 
cephalum abbotti  Kellogg,  $ . 
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Iktroduction. 

The  Mallophaga  described  and  referred  to  in  this 
paper  were  collected  by  Messrs.  Snodgrass,  Osgood, 
Brown,  and  McLain,  students  of  Stanford  University, 
California,  Mr.  Ed.  M.  Ehrhorn,  Horticultural  Com- 
missioner for  Santa  Clara  County,  California,  and  by 
the  senior  author,  Mr.  Kellogg.  All  of  the  specimens 
from  birds  of  the  Bay  of  Monterey,  California,  were 
taken  by  Mr.  Kellogg  from  just-killed  birds  or  freshly 
made  skins  collected  by  Mr.  Leverett  M.  Loomis,  Cura- 
tor of  the  Department  of  Ornithology,  California  Acad- 
emy of  Sciences.  The  authors  desire  to  acknowledge 
their  obligations  to  these  various  collectors. 

The  sequence  of  genera  in  this  paper  is  that  adopted 
in  the  European  monographs  and  in  the  papers  of  the 
senior  author  (Kellogg,  New  Mallophaga  I,  1896;*  New 
Mallophaga    II,    1896  f     Mallophaga    from    Birds    of 
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Panama,  Baja  California,  and  Alaska,  in  New  Mallo- 
phaga  III,  1899).  The  sequence  of  species  in  each 
genus  is  determined  by  the  hosts,  the  sequence  of  hosts 
being  that  of  the  A.  0.  U.  Check-List  of  North  Amer- 
ican Birds,  2cl.  edition,  1895. 

Docophorus. 

Docophorus  procaz  n.  sp.     (Plate  V,  fig.  1). 

Many  specimens  from  two  Pigeon  Guillemots,  Cep- 
phu8  columba  (Bay  of  Monterey,  California).  A  mem- 
ber of  the  group  trianguliferi  Piaget  (Les  Pediculines, 
p.  113),  and  most  resembling  piloaua  Piaget  (ibid,  p. 
116,  pi.  X,  fig.  4)  from  a  flamingo,  Phoenicoptems  anti- 
quorum^  but  differing  in  the  hairs  of  clypeus,  of  meta- 
thorax,  shape  of  abdominal  blotches,  etc. 

Description  of  the  male.  Body,  length  1.45  mm., 
width  .76  mm.;  head  comparatively  large,  with  frontal 
part  of  clypeus  uncolored  and  expanded;  thorax  and 
first  segment  of  abdomen  golden  brown  with  darker 
markings;  abdomen  oval,  pale,  whitish  medially,  with 
dark  brown  transverse  bands  and  blackish  lateral 
bands. 

Head,  length  .52  mm.,  width  .54  mm.;  conical,  tem- 
ples wide,  sides  rapidly  approaching  each  other  ante- 
riorly; frontal  uncolored  clypeal  space  expanded;  front 
straight  or  feebly  concave;  no  hairs  on  the  rounding 
uncolored  clypeal  region  but  one  short  marginal  prickle 
at  the  point  where  the  clypeus  begins  to  swell  beyond 
the  sides  of  the  head;  a  second  short  prickle  before 
the  suture;  two  dorsal  hairs  just  before  the  clear  un- 
colored clypeal  region;  two  short  prickles  in  front  of 
the  trabeculse;  trabeculee  large,  reaching  nearly  to  the 
end  of  the  second  segment  of  the  antennse,  well   col- 
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ored  with  pale  brown,  a  short  prickle  at  the  base;  an- 
tennffi  small,  of  the  same  golden  brown  as  the  head, 
with  slightly  darker  markings;  eye  inconspicuous,  with 
two  short  prickles  and  an  ocular  fleck;  temples 
rounded,  with  two  long  hairs  and  several  prickles ;  occip* 
ital  margin  straight;  clypeal  signature  broadly  shield* 
shaped,  sides  constricted  anteriorly,  with  posterior 
angle  reaching  almost  to  the  mandibles;  the  quadran* 
gular  space  in  the  middle  of  the  signature  is  slightly 
darker  than  the  most  anterior  portion;  antennal  bands 
interrupted  by  the  suture,  the  bands  turning  in  at  the 
suture,  nearly  meeting  on  the  median  line,  the  bands 
themselves  becoming  narrow  and  acuminate;  the  pos* 
terior  ends  of  the  antennal  bands  bend  in  and  back  till 
they  meet  the  dark  blotch  caused  by  the  mandibles 
showing  through  the  head;  ocular  blotches  distinct; 
temporal  borders  narrow,  occipital  bands  distinct, 
slightly  diverging  anteriorly;  occipital  border  not  ex- 
tending to  the  sides  of  the  head. 

Prothorax  broad,  with  sides  diverging;  posterior 
angles  rounding;  lateral  borders  dark,  extending  in 
along  the  posterior  margin.  Metathorax  pentagonal, 
sides .  strongly  divergent,  posterior  margin  angular, 
with  slightly  rounding  tip  on  the  abdomen;  one  short 
prickle  and  one  long  pustulated  hair  in  the  posterior 
angles,  three  pustulated  hairs  each  side  of  the  posterior 
marginal  angle;  segment  pale  in  the  middle,  growing 
darker  laterally  and  posteriorly.  Legs  of  the  same 
golden  brown  as  the  thorax,  darker  lateral  borders  and 
annulations,  claws  also  dark.  Sternal  markings  consist 
of  dark  brown  intercoxal  lines  and  a  pale  median 
metathoracic  blotch. 

Abdomen  broadly  ovate,  turbinated;  segments  2  to 
7    with    prominent    posterior    angles,    each     bearing 
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from  one  to  three  long  hairs;  segment  1  wholly 
golden  brown,  the  transverse  blotches  meeting  near  the 
posterior  margin  in  an  acute  point;  the  transverse  lat- 
eral blotches  of  segments  2  to  7  are  separated  by^ 
a  transparent  whitish  median  space;  the  lateral  mar- 
gins of  the  segments  are  dark  brown  to  black;  along 
the  posterior  margins  of  the  transverse  lateral  bands 
are  partially  uncolored  spots  bearing  long  hairs;  stig- 
matal  spots  distinct;  segment  8  wholly  pale  brown, 
darker  in  the  middle,  owing  to  the  dark  genitalia  show- 
ing through;  segment  9  very  small  and  uncolored; 
genitalia  distinct,  dark  brown  reaching  as  far  forward 
as  segment  6. 

Female.  Body,  length  1.62  mm.,  width  .78  mm.; 
head,  length  .56  mm.,  width  .53  mm.;  abdomen  not  so 
broad  in  comparison  with  the  length  as  in  the  male, 
not  turbinated,  and  the  median  whitish  space  larger. 

Docophorus  lari  Denny.    (See  Kellogg,  New  Mallophaga, 

1,  1896,  p.  98,  pi.  iv,  fig.  4). 

Specimens  from  Lama  delevjarensisy  L.  occidentalis 
(three  birds),  and  L,  heermanni  (two  birds)  (Bay  of 
Monterey,  California).  Previously  taken  by  Kellogg 
from  these  and  other  species  of  Larus, 

Docophorus  melanocephalus  Burmeister.  (See  Kellogg, 
New  Mallophaga,  I,  1896,  p.  99,  pi.  iv,  fig.  6). 
Two  specimens  from  the  Royal  Tern,  Sterna  maxima 
(Bay  of  Monterey,  California),  and  two  specimens  from 
the  Pomarine  Jaeger,  Stercorarius  pomarinua  (Bay  of 
Monterey,  California).  Previously  taken  by  Kellogg 
from  Sterna  inaxiima  (same  locality). 

Docophorus  validus  n.  sp.     (Plate  V,  fig.  2). 

A  single  female  specimen  of  this  striking  Docophorus 
from  a  Black-vented  Shearwater,  Puffinus  opisthomelaa 
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(Bay  of  Monterey,  California).  In  general  shape  and 
in  certain  special  characters  this  new  form  somewhat 
resembles  2).  brevi-anienncUtis  Piaget  (Les  Padiculines, 
p.  108,  pi.  ix,  fig.  9)  from  Sula  auatralis  (Maaeum  of 
Leyden);  the  differences,  however,  in  shape  of  meta- 
thorax,  abdominal  blotches,  etc.,  are  marked. 

Description  of  the  female.  Body,  length  2.25  mm., 
width  1.18  mm.;  large  triangular  head  with  narrow, 
emarginate  front;  abdomen  nearly  circular,  with 
strongly  marked,  lateral,  transverse  blotches,  mostly 
acute  inwardly. 

Head,  length  .72  mm.,  width  .72  mm.,  front  of  the 
head  before  the  trabeculse  elongate  and  markedly  nar- 
rowing anteriorly;  dark  lateral  margins  ei^tending 
slightly  beyond  the  narrow,  concave,  uncolored  clypeal 
region,  terminating  in  a  sharp,  slightly  incurving 
angle;  a  short  prickle  on  the  anterior  margin  of  this 
projecting  angle,  a  short  hair  on  the  lateral  margin  of 
the  front,  near  the  suture;  two  dorsal  hairs  extending 
beyond  the  lateral  margin  of  the  head;  trabeculee  large, 
reaching  to  the  end  of  the  second  segment  of  the 
antennee;  segment  1  of  the  antenna  long,  segment  5 
but  little  longer  than  segments  3  or  4;  eyes  prominent, 
with  a  short  spine  and  a  hair;  temples  slightly  protrud- 
ing, parabolic,  with  two  long  hairs  and  three  short 
spines;  occipital  margin  slightly  convex  upon  the  pro- 
thorax;  signature  distinct,  anteriorly  concave;  deeper 
chestnut-brown  along  the  anterior  margin  than  through 
the  wide  median  portion,  posteriorly  narrowing  into  a 
dark,  narrow,  acuminate  point  reaching  to  the  man- 
dibles; the  anterior  portion  of  this  posterior  point  is 
darker  than  the  rest  of  the  signature;  antennal  bands 
broad,  even,  of  a  dark,  rich,  golden  brown,  paling 
slightly  in  the  anterior  portion,  beyond  the  suture;  pos- 
terior extremities   bending   inwardly,  separated   by   a 
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pale  median 'Space  between  the  occipital  bands;  occip- 
ital bands  much  paler  than  the  temporal  borders,  indis- 
tinctly fading  anteriorly  into  dark  ocular  blotches; 
temporal  margins  narrowly  bordered  with  dark  brown ; 
occipital  blotches  distinct. 

Prothorax  small,  oblong;  angles  rounding,  with  one 
long  hair;  lateral  blotches  distinct,  separated  by  a  pale 
median  line,  darker  along  the  posterior  margin  near 
the  angle,  and  fading  gradually  anteriorly.  Metathorax 
only  two-thirds  as  wide  as  the  head,  with  strongly 
diverging  sides,  rounding,  posterior  angles;  posterior 
margin  broadly  rounded  upon  the  abdomen;  one  very 
short  prickle  and  one  long  hair  in  a  pale  brown  space 
on  the  posterior  angle;  six  long  pustulated  hairs  on  the 
posterior  margin;  lateral  markings  little  darker  than 
the  general  dark  brown  of  the  metathorax. 

Abdomen  nearly  circular;  transverse,  lateral  blotches 
distinct,  acute  inwardly,  and  darkest  at  the  inner  ends; 
each  bearing  from  one  to  four  pustulated  hairs;  seg- 
ment 8  entirely  dark  brown;  segment  9  rounding,  with 
a  narrow,  angular  emargination;  one  fine  hair  each  side 
of  this  emargination. 

Docophorus  icterodes  Nitzsch.     (See  Kellogg,  New  Mal- 

lophaga,  I,  1896,  p.  96,  pi.  iv,  fig.  1). 

Specimens  from  a  Lesser  Scaup  Duck,  Aythya  ajffinia, 
and  from  an  American  Scaup  Duck,  Aythya  marila 
nearctica  (Palo  Alto,  California).  Previously  taken  by 
Kellogg  from  the  first  named  host  species,  and  from  six 
other  duck  species. 

Docophorus  fusiformis  Denny.     (Plate  V,  fig.  3). 

MoDographia  Anoplurornm  Britannise,  1842,  p.  84,  pi.  i,  fig.  2. 
Docophorus /usi/ormia  D.,  Giebel,  Inseota  Epizoa,  1874,  p.  104;  ?!&•* 

get,  Les  Pediculines,  1880,  p.  86,  pi.  vi,  fig.  7. 
Docophorus  Jtssif or  mis  D.,  Osborn,  Insects  Affecting  Domestio  Ani* 

malt,  Bull.  6,  N.  S.,  Div.  of  £nt.,  U.  8.  Dept.  Ag.,  1896,  p.  217. 
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One  male  from  a  Least  Sandpiper,  Tringa  minviiUa 
(Palo  AltOi  California).  Denny's  specimens  were  taken 
from  the  same  host;  Giebel's  single  specimen  from  the 
same  host,  and  Piaget's  from  Tringa  subarqwUa.  Osborn's 
specimens  are  from  the  " black-^bilied  sandpiper"  (Bttr^ 
net t  collection).  Our  specimen  has  no  emargination  of 
the  clypeal  front,  a  character  especially  noted  by  Denny 
and  Piaget.  But  Giebel's  specimen  is  like  ours:  "der 
Vorderrand  ist  nicht  tief  ausgeschnitten,  sondern  nur 
sanft  concav."  The  species  can  be  recognized  by  the 
large  elongate  head,  the  dark  coloration,  and  narrow 
genitalia.  Our  specimen,  figured,  measures:  body, 
length,  1.31  mm.,  width  .5  mm.;  head,  length  .6  mm., 
width  .44  mm. 

Docophorua  fuliginosus  Kellogg. 

K«ir  IfaUophagft,  I,  1S96,  p.  80,  pi.  iii,  fig.  2. 

Specimens  from  the  Black-bellied  Plover,  SqxuUarola 
aquatarola,  and  from  the  Semipalmated  Plover,  jEgia- 
litis  semipalmata  (Pacific  Grove,  California).  Described 
from  SqucUarda  squatarola  (Kansas  and  California). 

Docophorus  pictua  Giebel.     (Plate  V,  fig.  4). 

Inteota  ^»isoa,  1S74,  p.  74. 
D^eophanu  pieiui  G.,  PUget,  Let  Padiouliiies,  1880,  p.  23. 

Numerous  specimens  from  a  Golden  Eagle,  Aquila 
chry$(ieto8  (Palo  Alto,  California).  The  specimens  are 
of  the  characteristic  group  infesting  eagles,  of  which 
pUdysUymus  N.  (Giebel,  Insecta  Epizoa,  p.  69,  pi.  ix,  fig. 
1;  Piaget,  Les  PedicuUnes,  p.  17,  pi.  i,  fig.  1)  may  be 
taken  as  type.  So  many  species  have  been  described  in 
this  gtoup,  on  what  seems  to  us  slight  differences,  that 
one  may  well  despair  of  making  a  satisfactory  reference 
of  his  specimens  to  any  one  of  the  forms  to  the  exclusion 
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of  all  others.  From  this  same  host  half  a  dozen  spec- 
ies of  Docophorus  (all  of  the  platyatomua  type)  have 
been  described. 

The  truncate,  not  emarginated,  clypeal  front,  and  the 
slight  dilation  of  the  uncolored  part  of  the  clypeus 
lead  us  to  refer  our  specimens  to  a  species  proposed  by 
Giebel  for  specimens  collected  from  the  same  host  as 
that  of  our  specimens.  Osborji  (Insects  Affecting 
Domestic  Animals,  1896,  p.  218,)  describes  a  species 
halieti  from  the  Bald  Eagle,  Hcdiceetua  Uucocephalua 
(Florida).  This  species  has  a  marked  lateral,  anterior, 
clypeal  dilation,  and  the  front  is  emarginate. 

The  members  of  the  group  may  be  recognized  by  the 
uncolored  front  of  the  clypeus  more  or  less  dilated. 
We  figure  a  female.  Measurements:  Male,  body, 
length  2.22  mm.,  width  1.2  mm.;  head,  length  .85 
mm.,  width  .91  mm.  Female,  body,  length  2.81  mm., 
width  1.4  mm.;  head,  length  .94  mm.,  width  1.  ram. 

Docophorus  cursor  Nitzsch.  (See  Kellogg,  New  Mallo- 
phaga,  II,  1896,  p.  484,  pi.  Ixvi,  fig.  1). 
Specimens  from  two  individuals  of  the  American 
Long-eared  Owl,  Aaio  vnUonianus,  (Ontario,  Califor- 
nia). Taken  previously  by  Kellogg  from  Bubo  virgin- 
ianua  (Lawrence,  Kansas).  Recorded  by  Osborn  from 
Asio  ivilsonianus  (Ames,  Iowa,  and  Lincoln,  Nebraska). 

Docophorus  speotyti  Osborn. 

Insects  Affecting  Domestic  Animals,  1896,  Bull.  No.  5,  Diy.  o 
Ent.,  U.  S.  Dept.  Ag.,  p.  222,  fig.  144. 

Specimens  from  a  Spotted  Owl,  Syrnium  nebuloaum 
(La  Honda,  California).  Agrees  well  with  Osborn's 
description  (except  that  the  abdomen  is  narrow,  with 
subparallel  sides  in  the  female,  while  it  is  more  ellipti- 
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cal,  widest  at  segment  4,  in  the  male,  just  the  reverse  of 
the  condition  according  to  Osborn). 

Bocophoms  ceblebrachys  Nitzsch.     (See  Kellogg,   New 
Mallophaga,  II,  1896,  p.  485,  pi.  Ixvi,  fig  3). 

Many  specimens  from  a  Snowy  Owl,  Nyctea  nycUa 
(Pullman,  Washington).  Taken  previously  by  Kellogg 
from  same  host  (Kansas). 

Bocophoms  singularis  n.  sp.     (Plate  V,  fig.  6). 

Specimens  from  a  Nuttall's  Woodpecker,  Dryobatea 
nuttallii  (lone,  California).  Not  like  any  other  wood- 
pecker-infesting Docophori,  but  belongs  rather  to  the 
group  femorati. 

Description  of  the  female.  Body,  length  1.43  mm., 
width  .71  mm.;  dark  chestnut-brown  with  distinct 
bands  on  the  head  and  thorax,  angular,  lateral,  trans- 
verse blotches  on  the  abdomen;  unique  in  the  possession 
of  bipartite  trabeculse. 

Head,  length  .65  mm.,  width  .53  mm.;  large,  broadly 
concave,  uncolored  clypeal  region  broad  with  Straight 
to  slightly  concave  front;  one  marginal  hair  in  front  of 
distinct  suture,  two  dorsal  hairs  near  the  lateral  margin, 
one  rather  short  and  stiff,  extending  forward  beyond 
the  clypeal  margin,  the  second  very  long;  two  dorsal 
hairs  in  front  of  the  trabeculse;  the  trabeculse  divided, 
anterior  part  short  and  acutely  angulated,  extending 
around  the  base  of  the  posterior  portion  of  the  trabec- 
ulse on  the  ventral  surface,  the  posterior  portion  of  the 
trabeculse  nearly  as  long  as  the  first  two  segments  of  the 
antennse,  about  the  same  width  throughout,  a  deep 
chestnut-brown  at  the  base,  with  uncolored  tip;  anten- 
nse with  the  first  two  joints  long  and  about  equal,  pale 
golden  brown,  last  three  joints  darker  chestnut-brown, 
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a  few  short  spines  ou  the  joiuts,  especially  uumerous 
and  strong  on  the  first  two  joints;  eye  with  one  long 
hair,  and  near  the  posterior  margin  a  second  long  hair; 
temples  rounding,  with  three  long,  pustulated;  marginal 
hairs  and  one  short  prickle,  occipital  margin  slightly 
convex;  signature  distinct,  anterior  margin  concave, 
with  a  slight  lateral  constriction  near  the  anterior 
angles,  posterior  angles  extended  backward,  posterior 
margin  extending  in  a  long,  acute  angle  beyond  the 
mandibles;  antennal  bands  distinctly  interrupted  at  the 
suture,  dark  chestnut-brown,  posterior  extremities  in- 
ward and  back,  meeting  well  defined,  diverging  occip- 
ital bands;  temples  dark  chestnut-brown,  with  narrow 
blackish  margins,  interrupted  by  large  pustulations. 

Prothorax  small,  lateral  margins  strongly  rounding; 
one  long  pustulated  hair  in  the  posterior  angle;  lateral 
blotches  dark  chestnut-brown,  separated  by  a  pale 
median  line;  blackish  lateral  borders.  Metathorax  with 
strongly  divergent  lateral  margins  nearly  as  wide  as 
the  head;  a  series  of  long  pustulated  hairs  on  the  angu- 
lated  {tosterior  margin;  lateral  blotches  dark,  separated 
by  a  pale  median  line  which  widens  distinctly  near 
the  middle;  bands  of  blackish  brown  on  the  lateral  and 
posterior  margins.  Sternal  markings  composed  only  of 
the  distinct  intercoxal  lines  between  the  pro-  and  meso- 
thoracic  legs.     Legs  pale  brown  with  dark  bands. 

Abdomen  broadly  ovate,  segments  distinctly  narrow- 
ing on  the  median  line;  one  to  three  long  hairs  in  the 
posterior  angles;  many  long,  pustulated,  dorsal  hairs  in 
a  transverse  series  on  the  posterior  margin  of  each 
segment;  lateral  transverse  triangular  blotches  dark 
chestnut-brown,  slightly  darker  on  the  lateral  margin; 
median  portion  of  the  abdomen  uncolored;  posterior 
margin  of  the  transverse  blotches  interrupted  by  un- 
colored pustulations;  segment  8  entirely  dark   brown; 
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segment  9  narrowly  emarginate,  rounding,  with  two 
short  prickles  on  the  posterior  margin;  two  dark  lateral 
blotches  separated  by  a  broad  uncolored  space;  genital 
blotches  distinctly  dark  brown,  broadly  rounding  on 
segments  6  and  6,  posterior  margin  rapidly  tapering  to 
segment  8. 

Male  same  size  as  female;  last  segment  broadly, 
flatly  rounded,  with  several  long  hairs  on  each  side  of 
the  bare  median  third  of  the  posterior  margin. 

Bocophorus  calif omiensis  Kellogg. 

New  Mallophaga,  II,  1896,  p.  483,  pi.  Ixvi,  fig.  6. 

Specimens  from  Williamson's  Woodpecker,  Sphyrapi- 
CU8  thyroideius  (El  Dorado  county,  California),  the  White- 
headed  Woodpecker,  Xenopicua  alholaryatua  (El  Dorado 
county,  and  Kings  River  Cailon,  California),  and  the 
Galifomian  Woodpecker,  Melanerpea  fomiicivorua  bairdi 
(Palo  Alto,  California).  Types  collected  by  Kellogg 
from  MeLanerpes  formicivorus  bairdi  (Palo  Alto,  Cali- 
fornia). The  specim>ens  from  the  El  Dorado  county 
birds  show  narrow  heads  and  bodies,  but  this  is 
probably  due  to  shrinking  in  drying,  as  all  the  speci- 
mens of  the  small  collections  from  this  locality  appear 
to  have  suffered  in  the  same  way . 

Docophoms  mfas  Kellogg. 

liallophagA  from  Birds  of  Panama,  Baja  California  and  Alaska, 
in  New  liallophaga,  III,  1899,  p.  7,  pi.  i,  figs.  6  and  9. 

Three  specimens  from  an  Ash-throated  Flycatcher, 
Myiarchus  cinerasceTis  (Alameda  county,  California)  and 
three  specimens  from  another  specimen  of  the  same 
bird  species  from  Ontario,  California.  Described  by 
Kellogg  horn  Myiarchus  cineraacens  nuttingi  (Baja  Cali- 
ifornia). 
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Docophorus  fosoo-Tmitnilis  Osbom. 

InrMoto  AfliMliiig  DomMtio  Animalg,  1896;  Bull.  6^  H.  8.,  IHr 
of  Bat^  U.  8.  Dept.  ot  Ag^  p.  221. 

One  specimen  from  an  Ash-throated  Flycatcher,, 
Myia7r(^u8  eincraaeenB  (Palo  Alto^  Oalifornia).  Osbom's 
specimens  were  from  the  Wood  Pewee,  CarUopus  virmM 
(Cornell  University  OoUection;  Burnett  Collection)* 

Agrees  well  with  Osborn's  description,  except  that  the 
fuscous  coloration  of  ventral  aspect  is  in  broad  trans- 
verse bands  separated  by  distinct,  paler  sutural  bands, 
instead  of  being  ' 'beneath  uniformly  dark  brown/' 

Docophoros  communia.    (See  Kellogg,  New  Mallophaga, 
II,  i896,  p.  486,  pi.  Ixvi,  fig.  7). 

Under  this  name  we  group  together  a  large  number 
of  very  similar  forms;  or  if  dissimilar,  forms  con- 
nected by  gradatory  specimens.  These  forms  are  taken 
from  passerine  birds  and  belong  to  Plage t's  group 
femorati  (Les-  Pediculines,  p.  53),  characterized  by  the 
large  truncate  or  feebly  convex  or  weakly  emarginated 
clypeus,  with  long  hair  in  each  anterior  angle,  by  the 
especially  large  third  pair  of  legs,  and  by  the  conspic- 
uous pustulated  hairs  of  the  thorax  and  abdomen. 
The  marked  variation  (notably  in  size  of  hindmost 
legs)  among  individuals  from  a  single  bird  specimen 
(let  alone  bird  species)  and  the  series  of  gradatory  forms 
connecting  all  the  variations  manifest  in  the  group 
make  it  impossible  for  us  to  attempt  to  distinguish  dif- 
ferent species  in  this  mass  of  material.  Piaget  has, 
indeed,  attempted  to  define  half  a  dozen  varieties  of 
communis,  but  in  no  very  confident  manner.  The 
group  femorati  can  furnish  time-killing  work  for  any 
student  bold  enough  to  undertake  its  discipline. 

Docophori  of  this  group,  referable  to  the  species  com- 
munis, in  its  widest  sense,  have  been  determined  by  us 
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from  the  following  passerine  hosts,  all  from  California: 
Ash-throated  Flycatcher,  Myiarchua  cinerascens;  West- 
ern Flycatcher,  Empidonax  dijjicilia,  two  specimens; 
Mexican  Horned  Lark,  Otocoria  alpeatria  chryaolcema; 
Blue-fronted  Jay,  Cyanocitta  atelleri  frontcdis^  three 
specimens;  California  Jay,  Aphelocoma  calif ornica; 
Western  Meadow  Lark,  Stumella  magna  neglecta; 
Brewer's  Blackbird,  Scolecophagua  cyanocephalua ;  Pine 
Siskin,  Spinua  pinua;  Western  Lurk  Sparrow,  Chondeatea 
grammacua  airigatua,  two  specimens;  Intermediate  Spar- 
row, Zonotrichia  leucophrya  intermedia;  Gambel's  Spar- 
row, Zonotrichia  leucophrya  gambelii,  three  specimens; 
Golden-crowned  Sparrow,  Zonotrichia  coronata,  two 
specimens;  Spizella  sp.;  Western  Chipping  Sparrow, 
Spizella  aocialia  arizonce;  Bell's  Sparrow,  Am^phiapiza 
belli;  Samuel's  Song  Sparrow,  Meloapiza  faaciata  aam- 
uelia,  two  specimens;  California  Towhee,  Pipilo  fuacua 
criaaalia,  two  specimens;  Black-headed  Grosbeak,  Zame- 
lodia  m£lanoc€phala ;  Western  Blue  Grosbeak,  Ouiraca 
ccerulea  eurhyncha,  three  specimens;  Louisiana  Tanager, 
Piranga  ludoviciana,  two  specimens;  Cedar  Waxwing, 
Ampelia  cedroruw,;  Northern  Shrike,  Laniua  borealia; 
California  Shrike,  Laniua  ludovicianua  gambeli,  two 
specimens;  Cassin's  Vireo,  Vireo  aolitariua  caaainii ;  Yel- 
low Warbler,  Dendroica  onaiiva ;  Vigor's  Wren,  Thryo- 
thorua  bewickii  apilurua;  Plain  Titmouse,  Parua  inor- 
naiua,  three  specimens;  Audubon's  Hermit  Thrush, 
Turdua  aonalaachk(B  auduboni ;  Western  Bluebird,  Sialia 
mexicana  occidentalia.  Previously  taken  by  Kellogg 
from  sixteen  species  of  passerine  birds. 

Docophoms  mirinotatus  n.  sp.     (Plate  V,  fig.  6). 

A  female   and   several   immature  specimens  from  a 
Thurber's  Junco,    Junco  hyemalia   thurberi  (Goat  Mt., 
5 


ADEMY    OF    BCIKNCES. 


J 


alt.  11,500  ft.,  Kings  River  Canon,  California).  This 
Nirraoid  form  does  uot  much  resemble  any  other  Doco- 
pkorus  known  to  us.  The  strangely  euiargiuated,  trans- 
verse abdominal  blotches  are  unique. 

Description  of  the  female.  Body,  length  1.65  mm., 
width  ,53  mm.,  slender,  Nirmoid  in  form,  with  head 
wider  than  thorax  and  almost  a3  wide  as  abdomen; 
abdomen  yellowish  white,  with  narrow  blackish  lateral 
bands,  and  transverse  bands  with  their  anterior  mar- 
gins widely  and  irregularly  emarginated. 

Head,  length  .40 mm.,  width  .43  mm.;  clypeua  broad, 
with  straight  or  very  slightly  concave  front;  one  short 
hair  in  the  lateral  margin  near  the  front,  a  second  longer 
hair  in  front  of  the  suture;  eye  with  a  long  hair;  tem- 
ples flatly  rounding,  with  two  very  long  Jiairs  and  two 
or  three  prickles;  markings  indistinct;  antennal  bands 
interrupted  at  the  suture;  occipital  bands  widely  sepa- 
rated posteriorly  but  converging  rapidly  anteriorly, 
forming  a  triangle  with  the  mandibles  at  apex;  trabec- 
ule slender,  short. 

Prothorax  narrow,  quadrangular,  with  a  long  hair  in 
the  posterior  angle;  pale  medially,  with  distinct  dark 
lateral  bauds.  Metathorax  with  a  series  of  long  hairs 
along  the  posterior  margin  which  is  distinctly  augu- 
lated  on  the  abdomen;  lateral,  dark  brown  borders. 

Abdomen  slender,  elongate-elliptical;  from  one  to 
three  long  hairs  in  the  posterior  angles  of  the  segments 
and  a  dorsal,  transverse  series  of  long  pustulated  hairs 
on  each  segment  rising  near  the  middle  of  the  seg- 
ments; segments  with  median  blotches  which  are 
widely  and  irregularly  emarginate  anteriorly,  the 
blotches  also  interrupted  by  the  pustulations  which 
fade  into  the  medial  emargination;  the  transverse 
blotches  distinctly  darker  on  the  posterior  margin  just 
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beneath  the  uncolored  medial  spstee  and  extending 
laterally  not  quite  to  the  lateral  bands;  distinct  nar- 
row blackish  bands  on  the  lateral  margins;  last  seg- 
ment narrowly,  angularly  emarginate,  with  a  short  hair 
on  the  posterior  margin  each  side  of  the  emargination, 
and  with  pale  brown  transverse  blotches,  but  no  dark 
bands  on  lateral  margins. 

Docophorus  mirus  n.  sp.     (Plate  V,  fig.  7). 

A  few  specimens  from  two  Vigor's  Wrens,  Thryothorua 
bewickii  apiluima  (Palo  Alto,  California).  Characterized 
by  the  very  large  head  and  small  abdomen,  the  head 
being  two-fifths  as  long  as  the  whole  body  and  almost, 
if  not  quite,  as  wide. 

Description  of  the  female.  Body,  length  1.5  mm., 
width  .65  mm.;  head  very  large  in  proportion  to  the 
body,  five-sixths  as  wide  as  the  abdomen  and  two-thirds 
as  long. 

Head,  length  .56  mm.,  width  .53  mm.,  broadly  con- 
ical; uncolored  clypeal  front  slightly  concave  in  the 
middle,  a  rather  long  stiff  dorsal  hair  rising  near  the 
lateral  margin  and  extending  forward  beyond  the  mar- 
gin of  the  head,  a  short  hair  on  the  margin  in  front  of 
a  distinct  suture,  two  rather  long  hairs  before  the  tra- 
beculse  which  reach  as  far  as  the  end  of  the  second  seg- 
ment of  the  antennae;  segment  2  of  the  antennae  long, 
segment  5  longer  than  either  segment  3  or  4;  eye  dis- 
tinct, a  long  hair  on  the  dorsal  surface  and  a  shorter 
hair  arising  near  the  posterior  angle;  three  long  hairs 
and  a  short  prickle  on  the  rounding  angle  of  the  tem- 
ples; occipital  margin  slightly  convex;  signature  dis- 
tinct, pale  fulvous,  anterior  margin  slightly  concave; 
lateral  margins  straight,  though  the  dark,  narrow  lines 
of  the  inner  bands  make  it  appear  that  there  is  a  strong 
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constriction  near  the  anterior  margin;  posterior  angles 
rounding;  posterior  margin  extending  back  beyond  tlie 
mandibles  in  a  dark,  narrow  point;  antennal  bands 
marginal,  narrow,  dark  chestnut-brown,  interrupted  by 
the  distinct  suture,  bending  in  to  meet  the  anterior 
ends  of  the  occipital  bands  in  an  indefinite,  pale  ful- 
vous band;  temples  bordered  anteriorly  with  a  narrow 
border  of  dark  chestnut;  occipital  bands  naiArow  but 
distinct  posteriorly,  widely  diverging  and  apparently 
connecting  with  the  antennal  bands.  «' 

Prothorax  narrow,  about  half  as  wide  as  t|pfe  head; 
lateral  margin  convex,  one  long  pustulated  hair  in  the 
posterior  angles;  a  narrow  lateral  border  of  daft  chest- 
nut-brown. Metathorax  with  sides  convex  andj^trongly 
diverging;  a  series  of  long  pustulated  hairs  on  the  pos- 
terior margin  which  is  obtusely  angled  on  the  abdomen; 
lateral  margin  bordered  with  dark  chestnut-brown. 
Legs  fuscous,  with  dark  fuscous  borders  and  semiannu- 
lations;  third  pair  of  legs  conspicuously  large;  a  few 
scattered  hairs  and  spines. 

Abdomen  broadly  ovoid,  short  in  comparison  with 
the  large  head;  first  three  segments  longer  than  the 
others,  their  posterior  margins  more  nearly  straight; 
segments  4  to  8  narrowed,  especially  in  the  middle;  last 
segment  narrowly  emarginate;  many  long  pustulated 
hairs  on  the  abdomen  arranged  in  series  on  the  poste- 
rior margin  of  each  segment,  especially  thick  along  the 
middle;  three  or  four  short  prickles  on  the  lateral  mar- 
gin of  the  emargination  of  the  last  segment;  first  four 
segments  dark  chestnut-brown,  segments  5  to  9  paler 
fuscous. 

Male.  Body,  length  1.46  mm.,  width  .53  mm.;  head, 
length  .63  mm.,  width  .6  mm.;  last  abdominal  segment 
rounded,  with  a  fringe  of  about  ten  rather  long  weak 
hairs. 
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Nirmus. 
Nirmus  fusco-marginatus  Denny.     (Plate  V,  fig.  9). 

Monograph.  Anoplur.  Brit.,  1842,  p.  136,  pi.  x,  fig.  1. 

Nirmus  /u9eO'marginatu8  D.,  Giebel,  Insecta  Epizoa,  1874,  p.  178; 
Piaget,  Les  Pedicalines,  1880,  p.  202,  pi.  xvi,  fig.  6. 

Many  specimens  of  a  Nirmus  which  may  be  referred 
to  as  a  variety  of  this  species  of  Denny,  from  an  Araer- 
ican  Eared  Grebe,  Colymbus  nigricollia  calif omicus;  also 
two  specimens  (rather  smaller)  from  two  Pigeon  Guil- 
lemots,  Cepphua  columba,  and  a  single  specimen  from 
the  American  Herring  Gull,  Larua  argentatus  emithson- 
ianna  (all  the  birds  from  the  Bay  of  Monterey,  Cali- 
fornia). Denny's  types  were  taken  from  Podicepa 
auritua  (Ireland),  and  Piaget's  specimens  from  Podicepa 
criaiatua.  It  seems  to  me  that  the  Nirmua  podicipia  of 
Denny  (Monograph.  Anoplur.  Brit.  p.  142,  pi.  x,  fig.  9) 
and  the  Lipeurua  runcinatua  Nitzsch  (Giebel,  Insecta 
Epizoa,  p.  238)  are  both  referable  to  fuaco-marginatua. 
The  antennal  characters  seem  to  be  the  same.  As  Pia- 
get notes,  the  differing  in  the  antennae  of  male  and 
female  makes  it  difficult  to  refer  the  species  to  Nirmua, 
It  is  a  form  showing  a  transition  to  Lipeurua.  Our 
specimens  are  one-fourth  larger  than  the  types  of  the 
species  and  differ  in  some  minor  particulars. 

Var.  araericanua  Kellogg  and  Chapman.  (Plate  V, 
fig.  9).  Female,  body,  length  2.62  mm.,  width  .81 
mm.;  head,  length  .56  mm.,  width  .44  mm.  Differs 
from  the  species  type  in  having  a  spine  in  the  posterior 
angles  of  the  prothorax,  and  a  hair  on  each  lateral  half 
of  the  posterior  margin;  the  metathorax  has  six  hairs 
and  a  spine  on  each  lateral  half  of  the  posterior  mar- 
gin. The  species  is  easily  recognizable  by  its  long 
slender  body,  short,  narrow,  pointed  head,  and  the 
black,  lateral,  triangular,  abdominal  blotches  with  brown 
inward-projecting  processes. 
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Nirmus  pacificus  n.  sp.     (Plate  V,  fig.  8). 

Txvo  males  from  a  Tufted  Puifin,  Lunda  ciTrkata; 
one  male  from  a  Black-bodied  Shearwalei',  Paffi-nux 
griseii-s;  and  specimens,  males  and  females,  from  two 
Pigeon  Guillemots,  Gepphua  columba — all  the  birds  from 
the  Bay  of  Monterey,  California.  The  specimen  from 
Pu^inua  is  almost  certainly  a  straggler,  as  no  other 
specimen  was  taken  from  the  fifty-five  individuals  of 
Pi  iu«  examined.  The  new  species  belongs  to  Fia- 
ts group  zonaii  (Les  Pediculines,  p.  187),  and  is 
)8t  like  citrinui,  (ibid.  p.  190,  pi.  xvi,  fig.  8).  The 
n  ;athorax,  however,  is  angulated,  not  flatly  rounded, 
as  with  cIlrinuH,  on  the  abdomen,  and  there  are  other 
differences. 

Description  of  the  male-  Body,  length  1.46  mm., 
width  .5  mm,;  short,  broad,  Docophoroid  in  form; 
light  golden  brown  with  conspicuous  broad,  dark  anten- 
ual  bands  and  dark  brown  to  black  lateral  abdominal 
bands  interrupted  segraentally. 

Head,  length  .5  mm.,  width  .4  mm.;  broadly  conical; 
clypeal  front  very  slightly  concave;  three  marginal 
hairs  on  the  front,  one  on  the  clear  portion,  and  two 
before  the  suture;  a  short  marginal  prickle  in  front  of 
the  trabeculee,  one  dorsal  hair  just  back  of  the  first 
marginal,  a  second  dorsal  hair  near  the  second  margi- 
nal, two  dorsal  hairs  between  the  suture  and  the  trabec- 
ulse  which  are  distinct  and  slightly  colored;  the  anten- 
nee  are  short,  segments  2  and  5  being  longer  than  the 
others;  color,  the  light  golden  brown  of  the  head 
marked  with  slightly  darker  brown;  eyes  inconspicuous, 
with  two  short  prickles;  temples  with  sides  nearly 
straight,  rounding  on  posterior  angles,  with  one  very 
long  hair,  one  shorter,  weaker  hair,  and  two  short 
prickles;  occipital  margin  concave;  clypeus  with  a  pale 
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but  distinct  pentagonal  signature;  antennal  bands 
broad  and  dark,  continuing  beyond  the  suture;  behind 
the  obtuse  posterior  angle  of  the  signature  a  narrow 
longitudinal  uncolored  space  extending  to  the  mandi- 
bles; temples  bordered  by  a  very  narrow  line  of  dark 
brown  slightly  broader  just  below  the  eye;  a  distinct 
though  pale  occipital  signature. 

Prothorax  quadrangular,  very  short,  broadly  rounded, 
angles  with  one  rather  long  hair;  pale  medially  with 
dark  brown  lateral  margins  that  bend  in  along  the  pos- 
terior margin.  Metathorax  pentagonal  with  widely 
diverging  sides;  posterior  angles  acute;  six  hairs  in  the 
angle  and  along  the  posterior  margin;  the  posterior 
margin  with  a  distinct  elongate  angle  on  the  abdomen; 
dark  lateral  markings  broadest  on  the  posterior  angles. 
Legs  pale  golden  brown  with  slightly  darker  marginal 
markings. 

Abdomen  slightly  elongate-oval,  turbinate;  posterior 
margins  of  segments  1-3  angulated,  and  anterior  mar- 
gins of  segments  6-9  more  obtusely  angled;  lateral 
angles  of  segments  with  one  to  three  hairs;  a  few  hairs 
on  dorsal  surface  arranged  along  the  posterior  margins 
of  the  segments;  posterior  margin  of  segment  9 
broadly  rounded,  with  ten  rather  long  hairs,  several 
shorter  hairs  on  dorsal  surface  of  segment;  color  of 
abdomen  fuscous;  segment  1  without  distinct  lateral 
blotches,  but  segments  2-7  with  dark  brown  to  black  lat- 
eral blotches,  darkest  in  anterior  angles  and  extending 
along  the  anterior  margin  of  each  segment  almost  to 
the  median  line;  segment  8  but  little  darker  in  anterior 
angle,  and  segment  9  of  an  even  pale  fuscous;  genitalia 
distinctly  showing  through,  extending  to  segment  6. 

Female,  body,  length  1.75  mm.,  width  .6  mm.;  head, 
length    .55    mm.,    width    .47    mm.;    lateral    abdominal 
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Iiaiids  distinct,  blackish,  the  posterior  part  of  each  seg- 
mental portioD  tapering  acuminately;  segment  S  with- 
out lateral  bands;  segment  9  widely,  angularly  emargi- 
nate  behind,  with  a  single  very  Sne  short  hair  ou  each 
obtuse  posterior  point. 

Nirmns  maritimus  n.  sp.     (Plate  VI,  fig.  1.) 

Many  specimens  from  numerous  individuals  of  the 
Ancient  Murrelet,  SynfkliboraMpkus  aniiijuus.  Cassia's 
Auklet,  Ptychorumphu  n  aleiitiinie,  Rhinoceros  Auklet,  Crro- 
rhinca  monoceratu.  Also  a  single  specimen  (straggler) 
from  a  Pacific  Fulmar,  Fulmarus  glacialia  glupiacha. 
All  of  these  birds  from  the  Bay  of  Monterey,  California. 
Resembling  N.  citrinua  Nitzsch  (Giebel,  Insecta  Epizoa, 
p.  177;  Piaget,  Les  Pediculinea,  p.  190,  pi,  xvi,  fig.  8) 
from  Alca  torda,  but  more  slender,  with  elongate  head, 
angulated  posterior  margin  of  metathorax,  different 
disposition  of  haira  of  the  bead,  etc. 

Description  of  the  female.  Body,  length  1,96  mm., 
width  .46  mm.;  slender,  elongate;  pale  fuscous  with 
darker  lateral  borders  on  the  head  and  thorax  and 
broad  lateral  bands  on  the  abdomen. 

Head,  length  .5  mm,,  width  .37  mm.;  narrowly  elon- 
gate, conical,  with  clypeal  front  convex;  three  marginal 
hairs,  the  first  one  near  the  front  and  the  third  in  front 
of  the  suture,  the  second  is  midway  between  these;  a 
short  prickle  in  front  of  the  trabecul:e  which  reach  to 
the  end  of  the  first  segment  of  the  antennas;  antennse 
short,  not  reaching  more  than  two-thirds  of  the  dis- 
tance to  the  occipital  margin;  segment  2  longer  than 
segment  1,  and  segment  5  longer  than  segments  3 
or  4;  a  few  short  hairs  on  the  segment;  eye  with  a 
hair  and  a  short  prickle;  temples  with  sides  nearly  par- 
allel; one  long  hair,  one  short  hair,  and  three  short 
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prickles  on  the  margin;  occipital  margin  slightly  con- 
cave; signature  distinct,  shield-shaped,  anterior  margin 
convex,  posterior  margin  produced  in  a  narrow  point; 
antennal  bands  broad,  interrupted  by  a  distinct  uncol- 
ored  suture;  the  anterior  extremities  of  the  antennal 
bands  bend  broadly  in  at  the  suture,  being  separated 
medially  by  a  narrow  uncolored  line  that  reaches 
nearly  if  not  quite  to  the  mandibles;  ocular  blotch  fad- 
ing inwardly;  temporal  borders  narrow  but  well  de- 
fined, broader  just  below  the  eye,  gradually  narrowing 
till  it  disappears  before  the  occipital  angle;  a  distinct 
conical  occipital  signature  showing  through  from  the 
under  side  of  the  head. 

Prothorax  with  sides  slightly  diverging;  posterior 
angles  rounding,  with  one  short  hair;  marginal  borders 
dark  golden  brown,  darker  on  the  inner  margin  of  the 
border;  interrupted  on  the  posterior  margin  by  a  broad 
pale  median  line.  Metathorax  with  broadly  rounding 
sides,  diverging  posteriorly;  three  hairs  in  the  posterior 
angles;  one  long  and  one  short  hair  on  the  posterior 
margin  each  side  of  the  long,  acute,  median  angle; 
lateral  margins  bordered  with  dark  golden  brown, 
darker  on  the  inner  margin.  Legs  pale  fuscous  with 
narrow  dark  marginal  bands.  Sternal  markings  con- 
sisting of  pale  fuscous  intercoxal  markings  and  a  dis- 
tinct median  sternal  blotch. 

Abdomen  narrow,  elliptical;  sides  of  the  middle  seg- 
ments parallel;  posterior  angles  with  from  one  to  two 
hairs;  four  dorsal  hairs  on  the  posterior  margins  of  the 
segments,  two  near  the  middle  and  one  each  side  near 
the  lateral  margin;  transverse  bands  fuscous;  lateral 
bands  deep  golden  brown,  broader  anteriorly  and 
extending  beyond  the  suture  into  the  segment  in  front; 
segments  2-6  with   a  pale  posterior  border;    segments 
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7  and  8  w    h  pale   longitudinal  median  band;  last  s 
nient  narrowly  rounding,  witli  a  narrow  emargiuation; 
one  short  hair  on  the  posterior  margin,  each  side  of  the 
emargination;    ventral   surface    with   broad  transverse 
median  blotches. 

Male,  Body,  length  1.5  mm.,  width  ,4  mm.;  head, 
length  .46  mm.,  width  .34  mm.;  distinctly  shorter  than 
the  female;  abdomen  more  broadly  elliptical;  segments 
7  and  8  narrowed  distinctly  in  the  middle;  last  segment 
T  mdly  rounded,  with  ten  long  hairs  on  the  poaterior 
I  rgin;  transverse  bands  distinctly  dark  on  segments 
1  '  6;  last  segment  evenly  pale  yellow;  genitalia 
d  wn,  extending  anteriorly  to  segment  5. 

B  Nitzach.     {Plate  VI,  fig.  2). 
..  e°<i.  NBtnruisB.  (Giebel),  ISOG,  vol,  uviii,  p.  373. 
Nir,,,,  M[ftr  Gnibe,  v.  MiddendorrB  Sibir.  Bfiise,  1851,   Zool. 

i,  p.  478,  pi.  1,  tig.  8, 
Nirmvi  triangulattti  H.,  Giebel,  Inaeala  Epizoa,  1874,  p.  177;  Pia- 
get,  Lea  PedicuUiieB,  1S80,  p.  201,  pi.  xti,  Bg.  S, 
Many  specimeuB  of  this  striking  Nirrnus  from  one  out 
of  two  birds  shot  of  the  Pomarine  Jaeger,  Stercorarius 
pomarinus  (Bay  of  Monterey,   California).     Our  speci- 
mens differ  from  Piaget's  figure  in  having  the  head  dis- 
tinctly shorter  and  narrower  in  front,  giving  the  insect 
an  appearance  markedly  different  from  the  effect  given 
by  the  figure.     There  is  probably  no  doubt,  however, 
regarding  the  identity  of  the  species. 

Nitzsch's  specimens  were  taken  from  "Leatrie  crepU 
data,"  Grube'a  from  "Leairis  richardsoni ,"  and  Piaget's 
from  Stercorarius  pomarinus  and  Larus  cunus  (Zool. 
Garden  of  Rotterdam). 

The  species  may  be  readily  recognized  by  the  char- 
acteristic black,  subtriangular,  lateral,  abdominal 
blotches,  and  the  chestuut-brown,  median,  abdominal 
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blotches  (see  figure).  My  specimens  measured:  Male, 
body,  length  1.8  mm.,  width  .62  mm.;  head,  length 
.53  mm.,  width  .53  mm.  Female,  body,  length  2.1 
mm.,  width  .63  mm.;  head,  length  .6  mm.,  width 
.6  mm. 

Nirmus   lineolatus  var.   atri-marginatus.     Kellogg  and 

Chapman  (For  lineolatus    see   Kellogg,    New   Mallo- 

phaga,  I,  1896,  p.  113,  pi.  vi,  figs.  7,  8  and  9). 

Many  specimens  from  Larus  canus,  vegce,  brdchyrhyn- 

chiLs  and  Rissa  iridactyla  pollicaris  (Bay  of  Monterey, 

California).     A  readily  recognized  variety  of  lineolatus , 

characterized  by  the  presence  of  black  temporal  borders, 

usually  strongly  marked,  sometimes  weakly  so.     Other 

characters  those  of  lineolatus. 

Nirmus  punctatus  Nitzsch.     (See  Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  109,  pi.  vi,  figs.  1  and  2). 
Specimens  from  Larus  deletvarensis  (Bay  of  Monterey, 

California).     Taken  previously  by  Kellogg  from  Larus 

occidentalis  (same  locality). 

Nirmus  giganticola  Kellogg. 

New  Maliophaga,  I,  1896,  p.  105,  pi.  t,  fig.  6. 

Many  specimens  from  a  Short-tailed  Albatross,  Dio- 
medea  albatrus,  and  a  single  specimen  from  a  Dark- 
bodied  Shearwater,  Puffinua  griseus  (Bay  of  Monterey, 
California).  Described  from  Diomedea  alhidrus  (same 
locality). 

Nirmus  complexivus  u.  sp.     (Plate  VI,  fig.  3). 

Many  taken  from  the  Sanderling,  Calidvia  arenaria 
(Pacific  Grove,  California);  found  on  every  pne  of  fif- 
teen birds  shot,  and  two  specimens  from  a  Least  Sand- 
piper,  Tiiufja  minutilla  (Palo  Alto,  California).     This 
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form  belongs  to  the  group  zonaii,  of  Fiaget  (Les  Pedi- 
ciilines  p.  187)  aud  shows  bat  slight  difFerences  from 
several  of  the  species^  of  this  group  already  described, 
one  or  two  from  the  same  host,  indeed;  but  on  the  other 
hand  Nit^sch's  aud  Piaget's  species  differ  ainoug  them-  ^ 
selves  but  little,    and    the    American    specimens   diffsri 
quite  as  much  from  any  described  species.     In  fact  they  ■ 
are  interesting  as   showing   a  combination    of  several^ 
characters  which  are  presented  as   diagnostic  of  cingw  ' 
hilun  (the  interrupted  first  abdominal   band),  zonarius* 
(the  hairs  and  spines  of  the   temples,    and  the  head'4 
longer  than  wide),  and  scalaris  (the  size).     In  addition] 
they    present    eharaclers     (raetathoracic    hairs,  et    al.) 
which  are  not  shown  by  any  one  of  the  described  spa-' 
oies.     I  describe  the  American  form  therefore  as  a  new 
species.     The  group  needs  revision;  probably  four  or 
five  of  the  present  species  should  be  reduced  to  varie- 
ties of  the  oldest  named  form,  i.  e.  cingulatua. 

Description  of  the  female.  Body,  length  1.71  mm., 
width  .5  mm.;  readily  distinguishable  by  its  general 
dark  color,  and  rounding,  uncolored  clypeus  with  the  dis- 
tinct colored  signature,  on  each  side  of  which  lie  the 
narrow  triangular  projections  of  the  anterior  ends  of 
the  antenna!  bands;  the  posterior  ends  of  the  antennal 
bands  bend  so  strongly  in  at  the  suture  that  they  mark 
the  fore  part  of  the  head  off  from  the  hind  part  into  a 
small  cone. 

Head,  length  .4  mm.,  width  .34  mm.;  elongate,  tri- 
angular, with  clypeus  broadly  rounding,  the  uncolored 
region  slightly  expanded  beyond  the  suture;  two  short 
hairs  on  the  rounding  margin  of  the  uncolored  clypeus, 
one  rather  long  hair  in  front  of  the  trabeculie;  trabecu- 
le prominent,  angular,  reaching  beyond  the  first  joint 
of  the  antenna;  antenna  short,   reaching  barely  two- 
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thirds  of  the  distance  to  the  occipital  margin,  pale  ful- 
vous with  darker,  broad  annulations;  segment  5  half 
as  long  again  as  segments  3  or  4;  eyes  distinct,  with  a 
hair  and  an  ocular  fleck;  temples  broadly  rounding, 
with  three  long  pustulated  hairs,  one  short  hair,  and 
one  prickle  on  the  margin;  occipital  margin  straight; 
clypeal  signature  constricted  anteriorly,  with  the  pos- 
terior, lateral  angles  projecting  slightly  backward;  the 
posterior  angle  extending  back  indistinctly  to  the  man- 
dibles; antennal  bands  conspicuous,  blackish  brown, 
extending  into  long,  paler,  triangular  projections  on 
the  clypeus;  the  blackish  posterior  ends  extending  in, 
meeting  on  the  median  line;  ocular  blotches  contigu- 
ous with  the  dark  temporal  borders;  occipital  bands 
very  definite,  looking  like  two  dark  bars,  bending  out- 
wards towards  the  ocular  blotch  but  fading  into  the 
dark  chestnut-brown  of  the  temples;  occipital  blotch 
distinct;  a  pale  transverse  space  behind  the  bent  anten- 
nal bands,  running  like  a  curving  bar  across  the  head 
from  margin  to  margin;  occipital  signature  dark  fus- 
cous, spear-head-shaped. 

Prothorax  short,  sides  rounding;  lateral  quadrangu- 
lar blotches  separated  by  a  narrow  uncolored  median 
line;  lateral  margin  distinctly  bordered  with  dark 
brown.  Metathorax  with  strongly  rounding  sides;  a 
short  prickle  in  the  anterior  angle,  a  short  prickle  and 
a  long  pustulated  hair  near  the  middle  of  the  lateral 
margin,  two  long  pustulated  hairs  and  two  shorter 
hairs  in  the  posterior  angles,  two  short  hairs  on  the  pos- 
terior margin;  the  posterior  margin  rounding  slightly 
upon  the  abdomen;  strong,  dark  lateral  bands.  Legs 
light  fulvous  with  dark  marginal  bands.  Sternal 
markings  consisting  of  intercoxal  lines  extending  back- 
ward to  the  tip  of  the  coxa  of  the  second  pair  of  legs; 


a  median  sternal   blotch  rounding   posteriorly  with  a 
sharp  constriction  about  midway  to  the  arrow-headed 

anterior  ]iortiini. 

Abdomen  elongate,  with  one  or  two  slender  hairs  in  . 
the  posterior  angles  of  the  segments,  two  strong,  pustu- 
lated hairs  in  the  posterior  margins  of  the  segments; 
abdomen  dark  fulvous  brown  with  broad,  ill-defined, 
darker  lateral  bands,  and  a  transverse  linear  band 
along  the  posterior  margin  of  each  segment  of  a  darker ' 
brown,  adjacent  to  which  are  the  small  uncolored  atig* ; 
matal  spots;  the  uncolored  sutural  lines  distinct;  seg- 
ment 1  has  the  transverse  band  divided  by  a  narrow 
uncolored  median  line;  segments  8  and  9  more  evenly 
colored;  last  segment  angularly  emarginated,  with  two 
anal  blotches;  two  short  hairs  on  the  posterior  margin 
each  side  of  the  emarginatiou.  ' 

Kinnus  actophilos  n.  sp.     (Plate  VI,  fig.  4). 

Many  specimens  from  nine  out  of  fifteen  individuals 
shot  of  the  Sanderling,  CalJdrie  arenaria  (Bay  of  Mon- 
terey, California).  A  member  of  Piaget's  group  obacuro- 
auturati  (Les  Pediculines,  p.  169)  and  resembling  some- 
what inrequalia  (ibid.,  p.  176,  pi.  xv,  fig,  1)  from 
Numetiius  arquata. 

Description  of  the  female.  Body,  length  1.59  mm., 
width  .4  mm.;  pale,  with  distinct,  narrow,  lateral  bands 
of  dark  brown  to  black,  head  darker  brown  than  the 
thorax,  with  dark  narrow  marginal  markings. 

Head,  length  ,37  mm,,  width  .28  inm.;  conical,  but 
little  wider  through  the  temples;  clypeus  broadly 
rounded,  with  four  marginal  hairs,  three  on  the  front 
before  the  suture,  and  one  long  one  before  the  trabecular, 
also  a  short  prickle  just  at  the  angle  of  the  trabeculte; 
a  dorsal  hair  between  the  two  anterior  marginal  hairs. 
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two  other  dorsal  hairs  on  each  side  near  the  anterior 
extremity  of  the  incurving  antennal  bands;  trabeculse 
distinct,  reaching  nearly  to  the  end  of  the  first  segment 
of  the  antennae;  antennse  with  segment  2  longer  than 
segment  1,  and  segment  5  longer  than  segments  3  or  4; 
color  pale  fulvous,  slightly  darker  on  the  last  three 
segments,  sutures  uncolored,  lateral  margins  slightly 
darker  fuscous;  eyes  not  conspicuous,  flattened,  with  a 
fine  hair  and  a  short  prickle;  temporal  margins  slightly 
rounded,  with  one  long  weak  hair,  one  very  short  hair, 
and  three  short  prickles;  occipital  margin  concave; 
clypeal  markings  distinct,  marginal;  signature  short, 
distinct  anterior  margin  fading  into  a  broadly  rounded 
posterior  angle;  behind  the  signature  a  transverse 
linear  uncolored  space,  continuous  with  the  clypeal 
sutures,  forming  a  distinct  uncolored  transverse  bar 
across  the  forehead;  antennal  bands  well  defined,  bend- 
ing forward  at  the  clypeal  suture  into  broad,  quadran- 
gular ends,  posterior  extremites  bending  backward 
nearly  to  the  distinct  ocular  blotches,  which  meet  pos- 
teriorly the  anterior  ends  of  the  narrow  black  temporal 
borders;  occipital  blotches  small;  a  distinct,  elongate, 
oval,  occipital  signature  showing  through  from  the 
ventral  side;  the  mandibles  distinctly  showing  through 
the  head,  the  oesophageal  sclerite  showing  faintly. 

Prothorax  with  flatly  rounded  lateral  margins,  each 
posterior  angle  with  one  pustulated  hair;  general  color 
pale  brown  to  whitish,  with  narrow  dark  lateral  bands. 
Metathorax  expanded  posteriorly,  angles  extended,  with 
three  long  pustulated  hairs,  and  some  short  weak  hairs 
in  the  angle  and  along  the  lateral  third  of  the  posterior 
margin ;  posterior  margin  slightly  angulated  on  the  abdo- 
men; narrow  black  submarginal  markings,  broadening 
but   less    definite   on    the    anterior    angles;    intercoxal 
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linea,  and  a  narrow,  lanceolate,  median,  sternal  Uotoh 
showing  tbrongh.  Legs  of  an  even  fuscous,  first  pair 
lighter  than  the  second  or  third  pair. 

Abdomen  elongate,  slightly  attenuated  anteriorly; 
segments  8  and  9  tapering  rapidly;  posterior  angles 
acute,  each  containing  from  one  to  three  hairs;  dorsal 
surface  with  a  few  hairs,  four  on  the  posterior  margine 
of  segments  1  to  7,  two  near  the  middle  and*  two  near 
the  lateral  margins;  ground  color  pale  fawn,  gradually 
growing  darker  posteriorly,  with  dark  brown  lateral 
bands  which  send  out  from  their  anterior  half  an 
indefinite  line  that  partially  surrounds  the  stigmatal 
spot;  segment  9  angularly  emarginate,  each  broadly 
rounded  angle  bearing  a  short  bristle ;  ventral  surface 
with  broad  transverse  bands  of  dark  fawn,  which  give 
a  darker  tone  to  the  paler  transverse  bands  of  the 
dorsal  surface;  a  more  definite  series  of  hairs  on  the 
posterior  margin  of  the  segments  than  above;  segment 
8  with  a  group  of  three  short  hairs  near  the  lateral 
margin. 

Ifirmus  cordatns  Osborn. 

InseatH  AfFectiug  Domestlo  Animals,  Bull.  5,  N.  S.,  DIt.  of  But., 
U.  S.  Dept.  Ag.,  1896,  p.  228,  pi.  ii,  Sg.  a. 

One  female  specimen  from  a  Great  Marbled  Godwit, 
Limosa  fedoa  (Pacific  Grove,  California).  We  had 
determined  this  to  be  an  undescribed  form,  aud  had 
partially  written  a  description  when  Professor  Osborn's 
paper  appeared,  naming  and  describing  the  species 
from  a  single  female  and  an  immature  specimen  from 
the  Hudsonian  Godwit,  Limosa  h(Bmaatica  (Burnett  Col> 
lection,  locality?).  Our  specimen  agrees  well  with 
Osborn's  description,  except  that  it  is  somewhat  larger, 
being  2.75  inin.,  long  (Osborn's  type  2.44  mm.),  and  1.2 
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nim.  wide,  (Osborn's  type  .94  mm.);  head,  length  .7  mm., 
(Osborn,  .66  mm.),  width  .85  mm.,  (Osborn,  .73  mm.) 
Osborn's  figure,  after  a  photograph,  shows  the  charac- 
teristic  outline,  but  we  think  there  is  also  needed 
a  figure  showing  the  markings  which  are  also  very 
characteristic.  The  broad  rounding  anterior  emargi- 
nations  of  first  two  transverse  abdominal  bands  differ 
notably  from  the  not  uncommon  narrow  angular  emarg- 
inations  of  these  bands. 

Nirmus  incoenis  n.  sp.     (Plate  VI,  fig.  5). 

A  single  female  from  a  Black-bellied  Plover,  SquaU 
arola  squcdarola  (Pacific  Grove,  California).  Distinctly 
different  from  Kellogg's  orariua  (New  Mallophaga  I, 
1896,  p.  104,  pi.  V,  fig.  5)  from  Charadrius  dominicua 
(Lawrence,  Kansas)  or  bcephilua  (ibid,  p.  107,  pi.  v, 
fig.  7)  from  jEgialitis  vocifera  (Lawrence,  Kansas). 

Description  of  the  female.  Body,  length  1.65  mm., 
width  .31  mm.;  strikingly  elongate,  narrow;  head  long, 
with  subparallel  Mdes;  pale  golden  brown  with  very 
narrow  blackish  lateral  borders  on  the  head,  thorax,  and 
abdomen;  an  ill-defined  brownish  band  across  the 
head  in  front  of  the  antennal  bands. 

Head,  length  .37  mm.,  width  .21  mm.;  clypeal  front 
broadly  rounding,  with  three  marginal  hairs  about 
equally  distant  apart,  the  third  just  before  the  suture, 
one  hair  arising  from  the  dorsal  surface,  extending  be- 
yond the  lateral  margin  of  the  head,  a  short  fine  hair 
in  front  of  the  small  acuminate  trabeculse,  antennsa 
short,  segment  2  longer  than  segment  1,  and  segment 
5  longer  than  segments  3  or  4;  eye  flat,  with  a 
prickle  near  its  posterior  angle;  temples  with  sides 
parallel,  with  one  long  hair,  one  short  fine  hair,  and 
one  short  prickle  on  the  margin;  occipital  margin 
6 


82  CALIPOBNIA  ACADEMY  OF  8CIBN0S8. 

straight  and  bare;  general  color  of  the  head  golden 
brown,  a  narrow,  irregular,  marginal  border  on  the  cly- 
peal  front,  darker  on  the  inner  margin;  a  weak  brown 
band  across  the  head  in  front  of  the  antennal  bands, 
which  are  narrow  and  distinctly  dark  golden  brown; 
small  ocular  blotches  and  temples  with  very  narrow 
dark  brown  borders. 

Prothorax  quadrangular,  with  rounding,  posterior 
angles,  each  with  one  hair;  transverse  blotches  golden 
brown,  darker  on  the  lateral  margins  and  in  the  ante- 
rior and  posterior  angles;  a  broad,  pale,  median  line 
separating  the  transverse  blotches.  Metathorax  more 
than  twice  as  long  as  the  prothorax,  and  as  wide  as  the 
head;  sides  diverging  but  little;  a  slight  constriction 
near  the  anterior  angles ;  a  series  of  hairs  on  the  round- 
ing posterior  margin;  same  golden  brown  as  the  pro- 
thorax, a  narrow  marginal  border  and  a  small  brown 
spot  in  the  anterior  angles,  a  narrow  but  well  defined 
border  on  the  posterior  half  of  the  metathorax,  the 
anterior  ends  bending  in,  making  the  slight  constric- 
tion appear  more  than  it  really  is.  Legs  paler  golden 
brown  than  the  thorax,  with  very  narrow  marginal  bor- 
ders of  dark  brown. 

Abdomen  narrow,  elongate,  with  parallel  sides,  not 
tapering  till  segment  7;  segment  1  narrower  and  shorter 
than  those  that  follow;  posterior  angles  but  little  ex- 
tended, with  one  or  two  fine  hairs;  four  long  pustulated 
hairs  on  the  posterior  margins  of  the  segments;  trans- 
verse bands  on  segments  2  to  8  are  golden  brown,  dark- 
ening towards  the  lateral  margins  where  the  lateral  band 
is  dark,  narrow,  and  clearly  defined;  segments  7  to  9 
without  lateral  bands;  a  pale  transverse  median  band, 
caused  by  the  uncolored  stigmatal  spots,  thus  the  trans- 
verse blotches  appear  like  two  dark  bands  across  each 
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segment;  segment  9  narrowly  emarginate,  with  two  pale 
brown  blotches. 

Nirmus  opacus  n.  sp.     (Plate  VI,  fig.  6). 

Several  specimens  from  two  individuals  of  the  Semi- 
palmated  Plover,  jEgialitia  aemipalmata  (Pacific  Grove, 
California).  The  new  species  belongs  to  the  group 
hicuspidati  (Piaget,  Les  Pediculines,  p.  184),  being  in 
size,  outline  and  marking  much  like  bicuapia  N.  (Giebel, 
Insecta  Epizoa,  p.  155,  pi.  v,  figs.  11  and  12;  Piaget, 
Les  Pediculines,  p.  184,  pi.  xv,  fig.  7)  from  ''Charadriua 
miTwr,**  C.  hiaticula  and  Recurviroatra  avocetta. 

Description  of  the  male.  Body,  length  1.11  mm., 
width  .47  mm.;  body  dark  colored  all  over,  with  nar- 
row black  lateral  abdominal  bands. 

Head,  length  .4  mm.,  width  .31  mm.;  elongate-coni- 
cal, with  broad,  rounding  front;  uncolored  clypeal 
region  slightly  expanded  in  front  of  the  suture;  five 
marginal  hairs,  one  in  the  rounding  anterior  angle, 
one  just  behind  this,  one  at  the  suture,  and  two  before 
the  trabeculse;  a  few  dorsal  hairs  project  beyond  the 
margin;  trabeculse  distinct,  rather  slender,  acute,  prom- 
inent for  Nirmtia;  antennae  short,  not  reaching  the 
occipital  margin  when  projected  backward,  segment  2 
longest,  segments  3  and  4  short,  subequal,  segment  5 
longer,  concolorous  with  ground  color  of  the  head;  eyes 
flat,  with  a  long  hair  and  a  fine  prickle;  temporal  mar- 
gins flatly  rounding,  with  two  long  hairs  and  two 
prickles;  occipital  margin  straight;  front  of  clypeus 
uncolored;  signature  large,  colored,  shield-shaped, 
from  its  posterior  point  a  narrow  uncolored  line  runs 
backward  to  the  mandibles  or  beyond;  antennal  bands 
distinct,  blackish  brown,  interrupted  at  suture,  the  part 
behind    the   suture   curving,    with   anterior   extremity 
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expanded;  bind  head  separated  from  fore  head  by  Mk 
angnlated,  rather  broad  pale  transveral  space;  templet 
unevenly  bordered  vith  blackish  brown. 

Prothoraz  quadrangolar,  with  posterior  angles  nearly. 
rectangalar,.  with  one  longhair;  brown  with  blackish, 
even,  lateral  borders.  Metathorax  pentagonal,  ango- 
lated  on  abdomen;  lateral  angles  with  one  short  hair 
and  three  long  postulated  hairs,  and  twoloug  pnata- 
lated  and  one  short  pttstnlated  on  each  postero-lateral 
margin;  brown,  darker  in  anterior  angles.  Legs  oon- 
otdoroos  with  palest  color  of  the  thorax,  and  with  nar- 
row dark  dorsal  margining.  Sternal  markings  com- 
posed  of  distinct  intercoxal  lines,  a  linear  median  - 
blotch  on  prothorax  and  a  more  distinct,  larger  median 
blotch  on  metathorax. 

Abdomen  elongate-elliptical;  posterior  angles  of  seg- 
ments projecting  slightly,  with  three  or  four  longisb 
hairs  beginning  with  segment  3;  dorsal  hairs  of  seg- 
ment 1  arranged  as  follows:  two  on  each  side  of  the 
median  line  (one  in  the  inner  anterior  and  one  in  the 
inner  posterior  angle  of  each  lateral  blotch);  segment 
2  with  four  pustulated  hairs  along  the  posterior  margin; 
segments  3  and  4  with  six  pustulated  liaira  on  posterior 
margin;  segments  5  and  6  with  two  pustulated  hairs 
near  the  middle  of  the  posterior  margin,  and  a  very 
long  hair  on  the  posterior  margin  near  the  posterior 
angles;  segments  with  six  pustulated  hairs  along  the 
posterior  margin;  segment  9  with  eight  dorsal  hairs 
and  four  long  marginal  hairs;  dark  brown,  with  dis- 
tinct narrow  black  lateral  bands;  a  narrow  uncolored 
median  line  reaching  nearly  to  posterior  margin  of  seg- 
ment 2;  the  dark  brown  transverse  blotches  on  seg- 
ments 6-8  broadly  emarginated  posteriorly;  segment  9 
with  elongate-elliptical  transverse  lateral  blotches  meet- 
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ing  on  the  median  line  (there  are  four  pustulated  hairs 
on  each  blotch);  genitalia  distinct,  extending  to  poste- 
rior margin  of  segment  4. 

Female.  Body,  length  1.75  mm.,  width  .45  mm.; 
head,  length  .47  mm.,  width  .28  mm.  Metathorax 
with  but  two  pustulated  hairs  on  each  postero-lateral 
margin;  the  narrow  uncolored  median  line  extends  en- 
tirely through  segment  2,  and  slightly  into  segment  3; 
segments  3-6  with  four  pustulated  hairs  on  posterior 
margin,  segment  7  with  two  median  pustulated  hairs 
on  posterior  margin,  and  segment  8  with  two  pustulated 
hairs  in  the  rounding  posterior  angles;  segment  9 
deeply,  angularly  emarginated,  the  acute  joints  with  a 
short  prickle. 

Nirmus  fuscus  Nitzsch.   (See  Kellogg,  New  Mallophaga, 
II,  1896,  p.  499,  pi.  Ixvii,  fig.  7). 

Specimens  from  the  Western  Goshawk,  Accipiter 
airicapiUus  striatuXua  (Pullman,  Washington),  the  Des- 
ert Sparrow  Hawk,  Falco  sparverius  deaerticolua  (Palo 
Alto,  California),  the  Western  Red-tailed  Hawk,  Buieo 
horeaLis  caluruB  (Palo  Alto,  California),  and  the  White- 
tailed  Kite,  Elanus  leucurua  (Palo  Alto,  California). 
Taken  previously  by  Kellogg  from  Buteo  swainaoni,  Cir- 
cus hvdaonius  and  Archibuteo  lagopxia  sancti-johanniSf  all 
from  Lawrence,  Kansas.  Recorded  by  Osborn  from 
Buteo  swainaoni  (Ames,  Iowa),  and  from  Accipiter  velox 
(locality?). 

These  specimens  combine  characters  of  fuscus,  rufus, 
et  al,  of  Nitzsch,  so  as  to  lead  us  to  doubt  the  distinct- 
ness of  these  various  species  of  Nitzsch.  We  have  with 
Nirinv^  fuscus y  senslatuSy  of  the  hawks,  a  repetition  of 
the  condition  shown  by  Docophorus  communis  of  the 
passerine  birds. 
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Kimius  Yulgatfis  Kellogg. 

New  ICallophaga,  II,  1806,  p.  496,  pi.  Ixrii,  fig.  5. 

Many  specimens  from  numerous  species  of  passerine 
birds.  This  Nirmus  must  be  treated  like  DowpharuB 
eommuniSf  in  that  we  must  group  together  under  one 
specific  name  forms  rather  variant  (notably  in  length 
and  intensity  of  coloration),  without  being  able  as  yet 
to  distinguish  categorically  these  variations.  Osbom's 
pMiduB  (Insects  Affecting  Domestic  Animals,  1896, 
Bull.  5,  N.  S.,  Div.  of  Ent.,  U.^.  Dept.  Ag.,  p.  227). 
from  Zamelodia  lucloviciana  (Ames,  Iowa)  is  probably 
based  on  palely  colored  specimens  of  this  species.  The 
name  N.  paUidus^  by  the  way,  is  preoccupied  (see 
Piaget,  Les  Pediculines,  1880,  p.  144). 

We  refer  to  this  species  specimens  from  the  Western 
Blue  Grosbeak,  Ouiroea  ccerulea  eurhyncha  (4  birds, 
California);  the  Western  Lark  Sparrow,  Chondeates 
grammacua  atrigaius  (Ontario,  California);  the  House 
Finch,  Carpodacua  mexicanua  fronialia  (Ontario,  Cali- 
fornia); the  California  Towhee,  Pipilo  fuacua  criaaalis 
(2  birds,  Palo  Alto,  California);  the  Spurred  Towhee, 
Pipilo  maculatua  megcdonyx  (Palo  Alto,  California); 
the  Golden-crowned  Sparrow,  Zonotrichia  coronata  (Palo, 
Alto,  California);  the  Lazuli  Bunting,  Paaaerina 
amosna  (Palo  Alto,  California);  the  Mountain  Chickadee, 
Parua  gambeli  (El  Dorado  county,  California);  the  Cal- 
ifornian  Chickadee,  Parua  rufeacena  neglectua  (Palo  Alto, 
California);  the  Western  Bluebird,  Sialia  mexicana 
occidentalia  (Palo  Alto,  California);  the  Yellow  War- 
bler, Dendroica  asativa  (Palo  Alto,  California);  the 
Lutescent  Warbler,  Helminthophila  celata  luteacena  (Palo 
Alto,  California) ;  the  Black-chinned  Hummingbird, 
Trochiiua  cUexandri  (Ontario,  California);  the  Blue- 
fronted  Jay,  Cyanocitta  atelleri  frontalis  (King's  River 
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Canon,  California);  the  American  Dipper,  Cinclus  mex- 
icanua  (Ontario,  California);  the  Western  Flycatcher, 
Empidonax  dijfficUia  (2  birds,  Ontario,  California),  and 
the  Ash-throated  Flycatcher,  Myiarchua  cineraacena 
(Ontario,  California).  The  specimens  from  the  two 
last-named  bird  species,  Flycatchers,  show  a  common 
variation  from  the  type  specimens  in  a  greater  length, 
less  angulated  posterior  margin  of  metathorax,  and 
paler  markings.  Taken  previously  by  Kellogg  from 
eight  species  of  passerine  birds. 

Nirmus  fcedus  n.  sp.     (Plate  VI,  fig.  7). 

Specimens  from  the  Ash-throated  Flycatcher,  Myiar^ 
chua  cineraacena  (Ontario,  California),  the  Long-tailed 
Chat,  Icteria  virena  longicauda  (Ontario,  California), 
Say's  Phoebe,  Sayomia  aaya  (Ontario,  California),  the 
Arkansas  King-bird,  Tyranny^  verticalia  (Ontario,  Cal- 
ifornia), the  California  Shrike,  Laniua  ludovicianua 
gambeli  (Ontario,  California)  and  the  Phainopepla, 
Phainopepla  nitena  (Ontario,  California).  This  species 
belongs  to  Piaget's  second  group  of  circumfaaciaii,  and 
resembles  pUUyclypeaiua  P.  and  f rater  (Les  Pediculines, 
p.  145,  pi.  xii,  figs.  1  and  2)  from  Motacilla  alba  and 
Laviprotomia  amethyatina,  respectively. 

Description  of  the  female.  Body,  length  2.21  mm., 
width  .75  mm.;  abdomen  broad  for  Nirmna,  pale  fus- 
cous, head  darker  than  the  thorax  or  abdomen,  narrow 
dark  lateral  borders  on  the  head  and  thorax,  but  no 
dark  lateral  abdominal  bands;  pale  brown  median, 
transverse  abdominal  blotches.. 

Head,  length  .56  mm.,  width  .43  mm.;  clypeal  front 
varying  from  narrowly  to  broadly  parabolic,  with 
four  short  hairs  on  the  margin,  a  short  marginal 
prickle  before  the  trabeculse,  and  two  long  dorsal  hairs 


88  CALIFOEMIA    AODKHT  OP  BCIKNCES. 

arising  before  the  trabeculn,  which  ai-e  email,  yet  diB- 
tinct;  antennse  ehort,  Begment  2  longer  than  the  oth«r 
segments,  BCgment  6  longer  than  segments  8  or -4,  a  few 
short  hairs  on  the  segments;  eye  diBtinct,  with  one  very 
long  hair  and  a  stiort  prickle  at  its  posterior  angle; 
temples  roundedy  with  two  long  morgifial  hairs  -and 
two  or  three  short  priekles;  occipital  margin  atrufjhC; 
head  of  a  general  dark  fulToas,  clypeal  front  ptder, 
clearer  yellow  browh^  antenna!  bands  very  naixow, 
blackish  brown,  strictly  marginal  and  not  extending 
far  anteriorly;  antennse  an  even,  pale  foacous;  ocular 
blotches  dark  and  extending  angularly  inward;  tiutt*- 
pies  with  a  narrow  border  of  blackish  brown. 

Frothorax  with  sides  roanding  and  slightly  divergent, 
with  a  long  hair  in  the  posterior  angle;  three  short 
dorsal  spines  near  the  anterior  angle,  two  near  the 
median  line,  and  one  nearer  the  lateral  margin;  lateral 
margins  with  irregular  dark  borders;  intercoxal  lines 
showing  through  from  the  under  side  distinctly,  as 
sharply  defined  lines,  directed  in  towards  the  median 
line,  before  the  posterior  margin.  Metathorax  hut  little 
wider  than  the  prothorax,  slightly  constricted  near  the 
anterior  angles;  posterior  angles  broadly  rounded,  with 
one  short  hair  and  one  spine;  posterior  margins  nearly 
straight  on  the  abdomen,  except  for  the  acute  median 
angle;  a  series  of  long  pustulated  hairs  on  the  posterior 
margin  each  side  of  the  acute  angle.  Legs  pale  fuscous 
without  definite  markings. 

Abdomen  broadly  elliptical;  angles  of  segments  not 
projecting,  a  series  of  long  hairs  on  the  posterior  mar- 
gin of  the  segments;  transverse  bands  an  even,  pale 
fuscous,  indistinct  to  wanting,  without  darker  lateral 
hands;  last  segment  broadly  rounding,  with  slight 
emargioation,  two  or  three  short  marginal  hairs  and 


NEW    MALLOPHAGA.  89 

several  long  dorsal  hairs;  ventral  surface  with  broad 
median  transverse  bands  of  dark  fuscous;  blotches  of 
the  last  segment  posteriorly  emarginate  and  laterally 
interrupted  by  the  pustulations  of  two  long  hairs;  these 
ventral  blotches  show  through  above. 

irirmus  ductilis  n.  sp.     (Plate  VI,  fig.  8). 

One  female  from  a  Western  Flycatcher,  Empidonax 
dijfficilia  (Ontario,  California).  A  member  of  the  group 
interruptO'fasciati,  but  well  distinguished  by  its  sharp, 
distinct,  blackish  marginal  markings,  without  trace  of 
median  abdominal  blotches. 

Description  of  the  female.  Body,  length  1.9  mm., 
width  .4  mm.;  long,  slender,  transparent  white,  with 
narrow,  distinct,  blackish  lateral  margins  of  head  and 
abdomen . 

Head,  length  .37  mm.,  width  .28  mm.;  elongate,  con- 
ical, front  narrow  and  slightly  concave;  a  few  short 
hairs  along  the  margin  of  the  front,  the  longest  hair  in 
front  of  the  trabeculse,  which  are  small  but  distinct  and 
uncolored;  antennse  with  second  segment  longest,  seg- 
ment 5  longer  than  segments  3  or  4,  segments  1  and  2 
pale  transparent  whitish,  segment  3  with  a  slight  shade 
of  brown,  segments  4  and  5  dark  brown;  eye  with  a 
prickle;  temporal  margins  with  one  long  hair  and  two 
or  three  prickles;  occipital  margin  slightly  convex; 
antenual  bands  narrow,  blackish  brown,  fading  out  along 
the  inner  margins  and  anteriorly,  before  reaching  the 
uncolored  frontal  margin,  the  posterior  extremities 
bending  angularly  in,  meeting  the  dark  ocular  blotches 
which  in  turn  meet  the  dark  brown  marginal  borders  of 
the  temples. 

Prothorax  with  fiatly  rounding  lateral  margins  and 
posterior  angles,  dark  blackish  brown  lateral  borders, 
which  bend  in  and  back  on  the  anterior  and  posterior 
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eztremitieB,  the  posterior  borders  ftlmost  meeting  on  the 
median  line.  Hetathoraz  as  wide  u  the  head, 
dive^ng  strongly;  posterior  an^es  with  three  o>  fom 
long  hairs,  a  series  of  pnstnlated  hairs  along  the  oidar 
third  of  the  posterior  margin  that  is  ronnded  npim  tlw 
abdomen;  dark,  interrupted  lateral  blotches  narrow  and 
marginal  on  the  anterior  angles,  and  large,  insula* 
sabma^inal  blotches,  darker  near  the  posterior  att^ea, 
growing  paler  near  the  middle.  Sternal  markings  con- 
sisting of  distinct  intercoxal  lines  and  a  pale  btowa 
median  blotch  on  the  metastemnm.  Legs  tnuudlneeirt 
whitish  with  blackish  brown  marginal  bands  and  aainlL 
annnlationt. 

Abdomen  very  long,  elliptical,  with  sabparallel  sidaa 
not  tapering  posteriorly  until  after  segment  7;  posterier 
angles  of  the  segments  slightly  projecting,  each  bearing 
one  weak  hair,  till  segment  7,  which  has  two  hairs  in  the 
angle;  segment  8  has  one  lateral  marginal  hair  besides 
two  hairs  in  the  posterior  angle;  segment  9  broadly 
rounding,  with  angular  emarginations,  two  short  hairs 
on  the  posterior  margin;  two  dorsal  hairs  arising  near 
the  posterior  angle  of  each  segment  except  segment  8 
which  has  a  series  of  posterior  marginal  hairs;  pale 
translucent  whitish  with  distinct,  narrow  blackish 
brown  linear  bands  on  the  lateral  margins  of  segments 
1  to  7;  segment  8  with  small  pale  brown  blotches  near 
the  lateral  margin  and  one  pale  brown  blotch  on  the 
median  line;  last  segment  uncolored;  genital  blotches 
pale  brown,  linear  each  side  of  the  median  line  on  the 
posterior  margin  of  segment  7,  also  a  pale  brown  blotch 
on  the  median  line  of  segment  6. 

Nirmas  laatiasculas  u.  ap.     (Plate  VI,  fig.  9). 

A  single  male  from  a  Bell's  Sparrow,  Ampkiepiza  6sUi 
(Ontario,    Oalifornia).      The   new    species,    strikingly 
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marked,  is  a  member  of  the  group  iniei^ruptO'faaciati,  in 
general  shape  like  vulgatus  K.  (New  Mallophaga  II,  p. 
496,  pi.  Ixvii,  fig.  5)  and  with  the  characteristic  angu- 
latedy  colored  internal  border  of  the  antennal  fossa.  In 
the  distinctness  and  contrast  of  the  markings  it  recalls 
iUusiris  K.  (New  Mallophaga  II,  p.  494,  pi.  Ixvii, 
fig.  4). 

Description  of  the  male.  Body,  length  1.65  mm., 
width  .4  mm.;  translucent  whitish  with  sharp,  black, 
narrow  marginal  bands  on  head  and  abdomen;  legs 
with  annulations  and  ^emiannulations;  thorax  with 
intercoxal  lines  showing  through  distinctly,  and  abdo- 
men with  median  linear  brown  transverse  blotches,  two 
to  a  segment,  on  ventral  aspect. 

Head,  length  .34  mm.,  width  .31  mm.;  front  narrow, 
slightly  convex;  two  or  three  short  hairs  on  the  lateral 
margin  of  the  front;  a  short  prickle  in  front  of  the 
trabeculae  which  are  distinctly  angular  and  uncolored; 
antennse  long;  segment  2  longer  than  other  segments, 
segment  5  distinctly  dark  brown ;  eye  prominent,  with 
two  prickles,  one  on  the  eye  itself  and  a  second  just  at 
its  posterior  angle;  temples  rounding,  with  one  very 
long  hair,  one  short  fine  hair,  and  three  short  prickles; 
occipital  margin  straight  and  bare;  antennal  bands 
narrow,  clearly  defined,  not  fading  inwardly,  their 
anterior  extremities  separated  by  the  uncolored  clypeal 
front,  interrupted  just  before  the  trabeculae  by  a  dis- 
tinct uncolored  space,  posterior  extremities  acutely 
meeting  the  dark  narrow  bands  that  angularly  margin 
the  antennary  fossse  and  the  eye;  the  temples  irregu- 
larly dark  on  the  margins;  the  occipital  signature  dis- 
tinctly showing  through  as  a  narrow  brown  blotch  on 
the  occipital  margin  and  in  front  as  a  triangular  blotch. 

Prothorax  with  rounding  lateral  margins  and  pos- 
terior angles;  three  short  spines  on  the  dorsal  surface 
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ill  each  anterior  angle;  a  dark  blackish  brown  blotch  in 
the  anterior  angles,  and  a  narrow  black  band  along  the 
posterior  margin,  widening  as  it  reaches  the  angle. 
Metathorax  longer  than  the  prothorax,  with  sides  diverg- 
ing; a  series  of  six  long  hairs  on  tlie  posterior  margin 
which  is  narrowly  rounded  upon  the  abdomen;  anterior 
angles  with  a  small  blotch  of  dark  brown.  Sternal 
markings  showing  through  distinctly,  the  intercoxal 
lines  of  the  metasternum  appearing  aa  a  dark  traua- 
yerse  band  across  the  metathorax,  the  lateral  extremities 
not  reaching  the  margin  but  bending  irregularly  back- 
Ward,  abruptly  stopping  before  they  reach  the  posterior 
angle.  Legs  translucent  with  dark  annulationa  and 
semiannulatious. 

Abdomen  narrowly  elongate,  segments  1-7  with  nar- 
row, sharply  defined  black  lateral  hands;  last  segment 
uncolored,  narrowly  roundiug,  with  several  long  dorsal 
hairs;  the  ventral  surface  of  segments  1-6  with  two 
median,  linear  brown  transverse  blotches^  on  each  seg- 
ment;  these  blotches  are  united  on  segment  6  by  a 
brown  median  line;  segment  7  with  two  longitudinal 
brown  blotches  each  side  of  the  median  line  approach- 
ing  each  other  anteriorly;  two  very  small  brown 
blotches  on  the  last  segment  near  the  anterior  angle. 

mrmas  lOD^s  Kellogg. 

New  UoUopbaga,  II,  1S96,  p.  490,  pi.  Izvii,  fig.  1. 
A  single  male  from  the  Barn  Swallow,  Chelidon  try' 
tkrogaatra  (Palo  Alto  7  California).  This  specimen  dif- 
fers distinctly  from  the  type  specimens  in  having  but 
three  instead  of  six  lateral  metathoracic  hairs,  in  the 
more  elongate  heed,  and  in  the  distinctness  of  the 
median  uncolored  longitudinal  line  of  the  abdomen. 
It  should  be  distinguished  by  a  varietal  name. 
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Var.  domesticus  Kellogg  and  Chapman;  one  male 
from  the  Barn  Swallow,  Chelidon  erythrogastra  (Cali- 
fornia); body,  length  1.54  mm.,  width  .41  mm;  head, 
length  .37  mm.,  width  .31  mm.;  thus  being  of  about 
same  size  as  the  species  type,  and  twice  as  long  as 
Nitzsch's  gracilis^  the  common  Kirmus  of  the  Euro- 
pean swallows.  Characters  of  species  with  differences  as 
noted  above.  Osborn  (Insects  Affecting  Domestic  Ani- 
mals, 1896,  p.  225)  refers  a  specimen  from  the  Purple 
Martin,  Prague  subis  (Ames,  Iowa),  to  gracilis.  He 
does  not  give  the  measurements  of  his  specimen. 

Nirmus  brachjrthoraz  Giebel . 

Insecta  Epizoa,  1874,  p.  134. 

Nirmus  bro/chyihorax  G.,  Piaget,  Les  Pedionlines,  18S0,  p.  150,  pi. 
xii,  fig.  8;  Osborn,  Inseots  Affecting  Domestio  Animals,  Ball. 
6,  N.  8.,  Div.  of  Ent.,  U.  8.  Dept.  Ag.,  1896,  p.  223. 

Specimens  from  two  Cedar  Waxwings,  Ampelia  cedro- 
rum  (Palo  Alto,  California).  Osborn's  specimens  were 
from  same  host  (Ames,  Iowa).  Giebel's  types  are  from 
same  host. 

Lipeurus. 

Lipeurus  laculatus  n.  sp.     (Plate  VII,  fig.  1). 

Four  specimens  collected  of  this  strikingly  marked 
Lipeurus;  an  adult  male  and  an  immature  individual 
from  a  Pomarine  Jaeger,  Stercorariua  pomarinuSf  and  an 
adult  male  and  an  immature  from  a  Pink-footed  Shear- 
water, Pujffinus  creatopus  (Bay  of  Monterey,  Calif.)  We 
believe  that  the  specimens  from  the  Shearwaters  are 
stragglers  from  the  Jaeger.  (We  have  examined  so  many 
Shearwaters  that,  were  the  species  a  regular  parasite  of 
Pujjinuaj  we  should  have  taken  other  examples.) 
One    other    individual   of   Stercorariua   pomarinus   was 
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'  examined,  but  no  Lipeuma  was  found  on  it.  The  new 
species  shows  no  special  resemblances  to  any  of  the 
described  Lipeuri  of  allied  hosts. 

Female.  Body,  length  4.06  mm.,  width  .78  mm.; 
slender,  transparent  whitish  with  distinct  black  mar- 
ginal markings  on  the  head,  thorax,  legs,  and  abdo- 
men, broad  transverse  bands  of  dark  chestnut  showing 
through  the  dorsal  surface  of  the  abdomen. 

Head,  length  1.  mm. ,  width  .59  mm. ;  elongate,  con- 
ical, sides  nearly  parallel,  clypeal  front  rather  narrowly 
rounded,  with  five  marginal  hairs,  four  of  which  arise 
from  the  anterior  part  of  the  clypeus,  being  about  equi- 
distant, the  fifth  hair  is  in  front  of  the  very  small 
trabecules;  two  dorsolateral  hairs,  one  near  the  first 
anterior  marginal  hair  and  the  other  between  the  third 
and  fourth  marginal  hairs;  antenuae  with  segment  2 
longer  than  the  other  segments,  segments  1,  2  and  3 
uneolored,  segment  4  dark  brown,  segment  5  lighter 
brown;  eye  distinct,  with  a  short  prickle;  temporal 
margins  nearly  parallel,  with  one  hair  and  four  short 
prickles;  anterior  margin  of  the  clypeus  uneolored;  a 
wide,  distinct  signature  with  convex,  posterior  margin; 
color  even  chestnut-brown;  antennal  bands  broad, 
black,  sharply  defined,  except  at  the  anterior  portion 
where  they  extend  indistinctly  toward  the  median  line 
of  the  head;  temporal  margin  distinctly  bordered  with 
black,  narrowing  posteriorly;  occipital  blotches  black 
and  angular. 

Prothorax  quadrangular,  sides  parallel;  a  short  prickle 
in  the  posterior  angles;  pale  transparent  brown,  with 
broad  black  lateral  borders  following  the  margins  of 
the  anterior  and  posterior  angles.  Metathorax  longer 
than  broad,  widest  at  the  posterior  angles;  posterior 
margin  straight;   ground   color  slightly  darker  brown 
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than  the  prothorax,  with  irregular,  black  marginal 
bands  fading  just  back  of  the  anterior  angles,  and 
with  an  emargination  at  their  posterior  extremity  where 
four  long  pustulated  hairs  and  one  short  hair  arise; 
one  short  hair  on  the  posterior  angle.  Legs  concolor- 
ous  with  the  pale  color  of  the  prothorax,  with  black 
annulations  and  marginal  bands;  front  legs  short, 
femora  wide,  with  small  black  marginal  markings; 
second  and  third  pair  of  legs  long;  coxae  produced  and 
widely  separated,  with  dark  dorsal  annulations;  femora 
long  and  slender,  with  narrow  black  marginal  mark- 
ings; tarsi  and  claws  pale  brown;  several  scattered  hairs 
and  spines  on  the  legs.  Sternal  markings  composed 
of  intercoxal  lines  between  pro-  and  mesolegs,  and 
a  large  suboblong,  metathoracic,  median  blotch  with 
rounded  angles. 

Abdomen  with  sides  of  segments  1-7  parallel;  seg- 
ments 8  and  9  suddenly  narrowed  and  very  small;  pos- 
terior angles  of  the  segments  with  from  one  to  four  long 
hairs;  segment  9  narrowly  emarginate,  with  two  long 
hairs  on  each  of  the  posterior  angles;  ground  color 
transparent  whitish,  with  black  lateral  marginal  bands 
which  extend  inward  along  the  anterior  and  posterior 
margins;  these  lateral  bands  are  inwardly  emarginated 
by  an  uncolored  space  surrounding  the  stigmata;  on 
the  ventral  aspect  fulvous  transverse  bands,  concave 
posteriorly;  segment  7  with  two  longitudinal,  lateral 
fulvous  blotches;  segment  8  with  irregular  black  mar- 
ginal bands;  segment  9  wholly  dark  brown  to  black. 

lipeorus  diversus  Kellogg. 

Nttw  liaUophaga  I,  1896,  p.  123.  pi.  Tiii,  figs.  3  and  4. 

Many  specimens  from  thirteen  out  of  thirty-four  in- 
dividuals shot  of  the  Black-vented  Shearwater,  Pujffinus 
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opirihomelas,  from  twelve  out  of  fourteen  individuals'' 
shot  of  the  Dark-bodied  Shearwater,  P.  grineii«,  from 
five  out  of  six  individoalB  ebot  of  the  Pink-footed 
Shearwater,  P.  ereatoptba,  from  a  single  BpeoimeiL  AxA 
.  of  P.  buUeri,  from  a'  single  specimen  shot  of  P.  iMMti- 
TOBtris,  and  a  single  specimen,  probably  straggler,  from 
a  Short-tailed  Albatross,  JHomedea  albalrus  (all :  tb« 
birds  from  the 'Bay  of  Monterey,  California).  The 
species  was  described  from  Puffinus  opi^Jumidtu  (aame 
locality). 

This  species  and  Zt/Murtu  anguatieept  Piaget  (Laa  . 
Pediculines,  p.  306,  pi.  xzt,  fig.  4)  from  TludaatidTomm 
ttachi,  and  Lipeurua  abnormta  Piaget  (Supplement,  p> 
65,  pi.  vii,  fig.  2)  from  Puffintta  ma^or,  are  olosety 
related.  There  is  a  regular  sequence  in  size  from 
anguaticeps  through  divereua  to  ahnormia.  It  may  be  - 
BuBpected  that  we  have  to  do  with  one.  epeciea  of  great 
variation  in  size;  but  the  diagnostic  characters  of  the 
three  species  are  sufiiciently  important  to  justify  the 
separation  of  the  forms. 

Lipeurus  densus  Kellogg. 

New  Hallophaga  II,  1896,  p.  Hi,  pi.  vii,  figs.  1  and  2. 

Two  females  and  a  male  from  a  Short-tailed  Albatross, 
Diomedea  albatrua  (Bay  of  Monterey,  California).  Types 
taken  from  Diomedea  albatrua  and  D.  nigripes  (see  Kel- 
logg, Mallophaga  from  Birds  of  Panama,  Baja  Cali- 
fornia and  Alaska,  in  New  Mallophaga  III,  p.  28, 
pi.  iii,  fig.  2),  These  specimens  fully  confirm  the 
specific  idendity  of  the  female  described  in  New  Mallo- 
phaga 11,  p.  114,  and  the  male  described  in  New  Mallo- 
phaga, III,  p.  28.  The  females  now  taken  are  almost, 
if  not  quite,  as  large  as  the  male,  and  they  are  also 
quite  as  fully  blotched  and  colored. 
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Lipeurus  ferox  Giebel.     (See  Kellogg,  New  Mallophaga, 

I,  1896,  p.  127,  pi.  ix,  figs.  1  and  2). 

One  male  from  the  Short-tailed  Albatross,  Diomedea 
albatrus  (Bay  of  Monterey,  California).  Previously 
taken  by  Kellogg  from  same  host  species  (same 
locality).  The  description  and  figure  which  Taschen- 
berg  (Die  Mallophagen,  1882,  p.  145,  pi.  v,  fig.  1  a)  gives 
for  the  female  of  Lipeurus  ferox  apply  in  reality,  we 
believe,  to  the  male  of  Lipeurus  densus  Kellogg  (See 
Mallophaga  from  Birds  of  Panama,  Baja  California  and 
Alaska,  in  New  Mallophaga,  III,  1899,  p.  28,  pi.  iii, 
fig.  2). 

Lipeurus  concinnus  n.  sp.     (Plate  VII,  fig.  2). 

A  male  and  a  female  from  the  Short-tailed  Albatross, 
Diomedea  albatrus  (Bay  of  Monterey,  California).  A 
slender,  graceful  form  of  the  clypeati  sutura  indistinctaj 
not  much  resembling  any  of  the  Lipeuri  hitherto  taken 
on  the  Albatross. 

Description  of  the  male.  Body,  length  3.  mm., 
width  .53  mm.;  slender,  pale,  with  distinct  black  mar- 
ginal markings,  and  brown  head  and  transverse  abdom- 
inal blotches. 

Head,  length  .65  mm.,  width  .4  mm.;  elongate,  con- 
ical, front  rounded,  four  long  marginal  hairs  and  one 
short  one  before  the  antennal  angle;  a  long  hair,  aris- 
ing from  the  dorsal  surface  between  the  first  and  second 
marginal  hairs,  extends  beyond  the  margin;  antennse 
with  segment  1  nearly  as  long  as  all  the  other  segments, 
segment  2  about  one-third  as  long  as  segment  1,  seg- 
ment 3  short,  with  a  dorsal,  angular,  distal  appendage, 
segment  5  longer  than  segment  4,  segments  4  and  5 
and  the  tip  of  the  appendage  of  segment  3  light  brown, 
antenna)   elsewhere    uncolored;    eyes    distinct   but    not 
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protruding;  temples  convex,  hind-head  widest  about 
half  way  between  the  eyes  and  the  posterior  angles; 
margin  with  no  long  hairs,  but  with  a  short  curving 
hair  and  a  few  prickles;  occipital  margin  straight; 
head  all  brown,  except  small,  nearly  uncolored  part  of 
clypeal  front,  and  antennae,  of  which  the  first  three 
segments  are  uncolored,  last  two  pale  brown;  narrow 
marginal  antennal  bands;  small  signature,  widest  ante- 
riorly and  extending  posteriorly  in  a  fading,  acum- 
inate point;  indistinct  occipital  bands  and  temporal 
borders  blackish;  anterior  horns  of  the  prothorax  show- 
ing through,  producing  the  eflFect  of  black  triangular 
blotches  at  the  base  of  the  occipital  bands. 

Prothorax  quadrangular,  straight  in  the  middle  third 
on  the  metathorax;  one  very  short  hair  in  the  posterior 
angle;  general  color  transparent  whitish,  with  distinct, 
even  black  lateral  borders.  Metathorax  with  lateral 
margins  slightly  convex  before  the  middle;  longer  than 
broad;  posterior  margin  slightly  angulated  upon  the 
abdomen;  three  long  hairs  and  two  shorter  hairs  in  the 
posterior  angles;  general  color  pale  transparent  brown- 
ish, with  irregular  lateral  bands  of  black,  expanding 
near  the  anterior  angles  into  conspicuous  triangular 
blotches,  narrower  below  these  blotches  than  the  lateral 
bands  of  the  prothorax.  Legs  long,  slender,  trans- 
parent, with  black  bands  on  femora  and  tibioe;  tibiae 
and  tarsi  brown,  a  few  scattered  hairs  on  the  legs.  Pro- 
sternum  with  curving  intercoxal  lines;  a  medial,  meta- 
thoracic,  sternal  blotch  oblong,  darker  on  the  posterior 
half. 

Abdomen  slender,  elongate,  slightly  widening  to  seg- 
ment 4,  then  tapering  gradually  to  segment  9;  segment 
2  longer  than  the  other  segments,  while  segments  4  and 
5  are  narrow,  especially  in  the  middle;  ])osterior  angles 
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but  slightly  extending,  with  from  one  to  four  hairs; 
segment  8  with  six  long  posterior  marginal  hairs;  gen- 
eral ground  color  of  the  abdomen,  after  segment  1, 
which  is  transparent  whitish,  dark  brown;  lateral  mark- 
ings black,  of  segment  1  they  are  anterior  and  angular, 
of  segments  2  to  7  broadly  extending  towards  the  med- 
ian line  on  the  anterior  half  of  the  segments,  while  the 
posterior  portion  is  darker  and  more  definitely  angular, 
this  lateral  band  is  deeply  emarginated  interiorly  by  a 
light  brown  blotch  ;  the  broad  transverse  bands  are 
darker  on  the  anterior  margin,  and  the  posterior  mar- 
gins of  these  transverse  bands  are  emarginated  by  a 
pale  brown  band;  segment  8  an  even  brown  with  very 
narrow  dark  lateral  bands;  segment  9  very  small,  round- 
ing, of  .an  even  brown,  with  two  long  and  two  short 
hairs  on  the  posterior  margin. 

Female.  Body,  length  3.63  mm.,  width  .68  mm.; 
head,  length  .68  mm.,  width  .43  mm.;  first  and  second 
segments  of  antennse  nearly  equal  and  as  long  as  the 
other  three  segments,  segment  5  longer  than  segment  4, 
segments  4  and  5  slightly  colored  with  brown;  eyes 
larger  and  more  prominent  than  in  the  male;  segments 
of  the  abdomen  more  nearly  equal  than  in  the  male; 
segments  Sand  9  suddenly  narrower  than  segment  7; 
segment  8  with  a  strong  conspicuous  hair  in  each  ante- 
rior angle;  six  hairs  along  the  posterior  margin  and 
eight  small  hairs  in  a  transverse  curving  line  on  the 
ventral  aspect;  segment  9  with  one  hair  in  each  anterior 
angle  and  two  strong  hairs  on  each  of  the  two  obtuse 
points,  separated  by  the  angular  emargination  of  the 
posterior  margin.  Abdominal  markings  limited  to 
dark  brown  to  black,  lateral  blotches  with  pale,  indis- 
tinct stigmatal  spots;  segments  7  to  9  almost  wholly 
brown,  with  a  narrow,  distinct,  uncolored  median  line; 
lateral  parts  of  segment  7  blackish  brown. 
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Lipeurus  testaceous  Taschenberg.  (See  Kellogg,  New 
Mallophaga,  I,  1896,  p.  130,  pi.  xi,  figs.  2  and  4). 
A  few  specimens,  rarely  more  than  one  or  two  from  a 
bird,  from  eight  out  of  thirty-four  individuals  shot  of 
the  Black-vented  Shearwater,  Puffinus  opisihomelaa;  not 
found  on  any  one  of  fourteen  individuals  shot  of  P. 
griaeus;  found  on  one  out  of  six  individuals  shot  of  P. 
creatopua;  and  not  found  on  the  single  specimen  exam- 
ined of  P.  hullerij  nor  of  P.  tenxiirostris,  all  from  the 
Bay  of  Monterey,  Calif.  Taken  previously  by  Kellogg 
from  Puffinus  ojnathomelaa,  same  locality.  We  have  no 
males  among  the  few  specimens  collected. 

Lipeurus  limitatus  Kellogg. 

New  Mallophaga,  I,  1896,  p.  124,  pi.  viii,  figs.  5  and  6. 

Many  specimens  from  five  out  of  thirty-four  individ- 
uals shot  of  the  Black-vented  Shearwater,  Puffi^nua  opts- 
thomelas;  from  five  out  of  fourteen  individuals  shot  of 
P.  griseits;  from  none  out  of  six  individuals  shot  of  P. 
creatopus;  from  a  single  individual  shot  of  P.  bulleri,, 
and  from  a  single  individual  shot  of  P.  tenuirostriSy  all 
from  the  Bay  of  Monterey,  California.  Described  from 
three  females  from  P.  griseiiSj  same  locality.  AVe  are 
unable  to  find  any  males  among  our  rather  many 
specimens. 

Lipeurus  fuliginosus  Taschenberg.      (Plate  VII,  fig.  3). 

Die  Mallophiigeii,  1882,  p.  156,  pi.  iv,  tig.  3. 

Numerous  examples  from  the  Shearwaters,  Ptijffinus 
opisthomelas  and  creatopus  (Bay  of  Monterey,  Califor- 
nia). Taken  from  eight  out  of  thirty-four  birds  shot  of 
opisthomelas,  from  one  out  of  six  birds  shot  of  creatopus, 
and  not  found  on  any  one  of  fourteen  birds  shot  of 
griseus.     The  American  specimens  differ  from  the  types 


NEW    MALLOPHAGA.  101 

of  fuliginosua,  which  were  collected  from  Diomedea  exu- 
lana  and  chlororhyncha  by  being  larger,  by  showing  no 
difference  in  the  clypeal  front  of  male  and  female,  by 
having  no  short  hair  in  the  eye,  and  in  other  minor 
characters.     We  make  a  variety,  therefore,  for  them. 

Var.  major  Kellogg  and  Chapman.  (Plate  VII,  fig.  3). 
In  the  following  table  of  dimensions  the  figures  enclosed 
in  parentheses  are  the  measurements  given  by  Taschen- 
berg  for  the  type  specimens.  Male.  Body,  length  3.75 
mm.  (3.32  mm.),  width  .9  mm.  (.58  mm.);  head,  length 
1.  mm.  (.89  mm.),  width  .66  mm.  (.55  mm.)  Female. 
Body,  length  3.9  mm.  (3.72  mm.),  width  .94  mm.  (.66 
mm.);  head,  1.05  mm.  (.9  mm.),  width  .7  mm.  (.59 
mm.).  From  these  measurements  the  head  of  the  vari- 
ety is  proportionately  wider  than  in  the  type  forms. 
The  species  is  recognizable  by  its  dark  color  and  the 
characteristic  double  set  of  internal  bands  in  the 
forehead. 

Lipeurus  farallonii  Kellogg.      (Plate  VII,  fig.  4). 

New  Mallophaga,  I,  1896,  p.  103,  pi.  v,  fig.  4. 

Many  specimes  from  two  individuals  of  Brandt's  Cor- 
morant, Phalacrocorax  penicillatus  (Bay  of  Monterey, 
California).  Described  (as  a  Nirvius)  from  a  single 
female  from  a  Farallon  Cormorant,  Phalacrocora^v  dilo- 
phu8  albociliatus  (Bay  of  Monterey,  California).  The 
finding  of  the  males  of  this  species  shows  that  it  is  a 
Lipeurus  of  the  group  clypeati  sutura  distincta  and  allied 
to  Piaget's  setosuSj  sub-seiosus,  et  al,  taken  from  various 
cormorants.  The  marked  difference  in  size,  outline  and 
marking  of  the  two  sexes  is  striking,  and  likely  to  be 
confusing  to  students  who  may  happen  to  meet  but  one 
sex.  Is  it  possible  that  Piaget's  Xirmus  dispar,  which 
the  female  of  farallonii  resembles,  can  be  the  female 
of  some  one  of  these  Lipeuri  of  the  cormorants? 
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Description  of  the  male.  Body,  length  1.72  mm., 
width  .36  mm.;  head,  length  .43  mm.,  width  ,37  mm.; 
head  like  female,  perhaps  a  little  narrower,  compara- 
tively, behind;  antenme  with  segments  1  and  2  rather 
large,  subequal,  segments  3  and  4  very  small,  subequal, 
and  segment  5  as  long  as  3  and  4  together,  no  distinct 
appendage;  metathorax  with  sides  nearly  parallel,  not 
plainly  divergent  as  in  female;  abdomen  slender,  sides 
aubparallel,  ground  color  pale  golden  with  wide  wliitiBh 
transverse  sutural  bands  and  prominent  brown,  shining 
snbcircular  lateral  blotches  not  touching  the  narrow, 
inconspicuous  blackish  lateral  bands;  I,a3t  segment 
truncate  behind,  with  a  group  of  four  prominent  haira 
on  each  lateral  half  of  the   margin. 

Lipeurus  forficulatus  Nitzsch.  (See  Kellogg,  New  Mal- 
lophaga,  1,  1896,  p.  129,  pi.  ix,  figs.  3,  4,  5  and  6). 
Specimens  from  a  Oalifornian  Brown  Pelican,  Pele- 
canus  californicua  (Bay  of  Monterey,  California), 
Taken  previously  by  Kellogg  from  same  host  species, 
same  locality;  and  from  the  White  Pelican,  P.  erytkro- 
rhynchus  (Lawrence,   Kansas.) 

Lipeurus  squalidus  Nitzsch.  (See  Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  132,  pi.  x,  figs.  6  and  7.) 
Six  specimens  from  a  Shoveller,  Spatula  clypeata 
(Palo  Alto,  California).  These  specimens  resemble  very 
much  those  specimens  which  Kellogg  collected  from 
Merganser  eerratar  (see  New  Mallophaga,  I,  p.  130,  pi. 
X,  fig.  1).  In  fact,  we  fail  to  make  out  any  good  dis- 
tinction between  the  species  temporalis  Nitzsch  (found  on 
the  Mergansers)  and  the  species  squtdidus  of  Anas  and 
allied  ducks. 
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LipeuTttS  docophoroides  Piaget.     (See  Kellogg,  New  Mal- 
lophaga,  II,  1896,  pi.  Ixviii,  fig.  8). 

Two  female  specimens  from  a  Plumed  Partridge, 
Oreortyx  pictus  plumiferus  (El  Dorado  county,  Califor- 
nia). These  specimens  differ  distinctly  in  the  less 
pointed  front  from  L.  docophoroides  taken  by  Kellogg 
from  Callipepla  califomica,  and  in  this  form  a  link 
between  docophoroides  and  di^similis  Piaget  (see  Kel- 
logg, New  Mallophaga,  II,  1896,  p.  507,  pi.  Ixviii,  fig. 
7).     We  have  given  these  specimens  a  varietal  name. 

Var.  califomicus  Kellogg  and  Chapman,  from  the 
Plumed  Partridge,  Oreortyx  pictus  plumiferus  (El 
Dorado  county,  California);  clypeal  front  not  so 
pointed  as  in  the  species  type,  but  approaching  the 
rounded  front  of  dissimilis  P.;  without  signature;  all 
the  antennal  segments  colored,  at  least  slightly,  instead 
of  only  the  last  three  as  in  the  species  type;  the  pus- 
tulated hairs  of  the  body  very  long  (longer  than  in  the 
typical  species  forms). 

Lipeurus  perplezus  n.  sp.     (Plate  VII,  fig.  5). 

Two  females  from  a  Columbian  Sharp-tailed  Grouse, 
Pcdioccetes  phasianellus  coluvibianus  (Pullman,  Wash- 
ington), and  many  females,  differing  slightly  in  shape 
of  metathorax  and  abdomen,  from  a  Sooty  Grouse,  Den- 
dragapus  obscurus  fuliginof^us  (Kings  River  Canon,  Cal- 
ifornia). A  peculiar  broad,  robust  form  of  the  group 
circumfasciati,  with  rounded  front.  Resembling  Piaget's 
L,  opiraus  (Supplement,  p.  78,  pi.  viii,  fig.  6)  from 
Turncus  giganteus  (Museum  of  Leyden).  Resembling 
also  in  general  outline  and  characters  Osborn's  Nirmus 
cordatus,  a  specimen  of  which  we  have  taken  from 
L'nnosa  hieniastica.  Perhaps  both  of  these  forms  should 
be    referred    to   the   same   genus.     Piaget's    L.   opiraus 
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should  accompany  them.  Unfortunately,  all  of  these 
species  are  represented  by  females  only. 

Description  of  female.  Body,  length  2.06  mm.,  width 
.59  mm.;  short,  broadly  elliptical  body,  with  short, 
broad  head,  broadly  rounded  in  front;  clear  fulvous 
with  pale  golden  brown  lateral,  transverse  abdominal 
blotches. 

Head,  length  .53  mm.;  width  .5  mm.;  cordate,  cly- 
peal  front  broadly  rounded,  four  short  marginal  hairs 
on  the  front,  a  short  hair  on  the  margin  in  front  of  the 
antennae  which  are  short;  segment  2  of  the  antennae 
longer  than  segment  1,  segment  5  longer  than  seg- 
ments 3  or  4;  the  anterior  end  of  segment  3  and  seg- 
ments 4  and  5  pale  fulvous,  a  few  short  hairs  on  the  seg- 
ments; eye  prominent,  a  long  hair  rising  from  its  dorsal 
surface,  and  with  a  conspicuous  black  fleck;  temples 
convex,  with  two  long  hairs  and  two  or  three  short  prick- 
les; occipital  margin  slightly  concave;  antennal  bands 
slightly  darker  on  the  posterior  tips  and  continuous 
as  a  narrow,  even  marginal  border  of  pale  translucent 
golden  brown  on  the  front;  narrow,  occipital  blotch  of 
pale  golden  brown,  also  a  temporal  border  and  an 
occipital  band  of  the  same  color;  mandibles  dark  chest- 
nut-brown, showing  through  the  head. 

Prothorax  short,  lateral  margins  convex;  one  hair  in 
the  posterior  angle;  pale  fulvous,  slightly  darker  on  the 
lateral  margins.  Metathorax  with  sides  diverging,  pos- 
terior'  angles  rounding,  with  a  long  hair  and  short 
prickle;  four  hairs  on  the  posterior  margin  in  groups 
of  two  in  small,  uncolored  pustulations;  posterior  mar- 
gin with  a  slight  angle  on  the  abdomen;  pale  fulvous, 
slightly  darker  on  the  posterior  angle;  all  of  the  thorax 
with  a  more  whitish  ground  color  than  the  head.  Ster- 
nal markings  consisting  of  pale   iutercoxal   lines  and  a 
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very  pale  median  metatlioracic  blotch.     Legs  pale  ful- 
vous with  narrow  dark  marginal  borders. 

Abdomen  elongate-ovate,  tapering  rapidly  posteri- 
orly; segments  with  their  posterior  angles  slightly  pro- 
duced, each  with  from  one  to  three  hairs;  a  transverse 
series  of  a  few  long  dorsal  hairs  near  the  middle  of  the 
segments;  ground  color  pale  fulvous,  narrow  translu- 
cent brown  bands  on  the  lateral  margins;  broad  trans- 
verse pale  brown  blotches  oil  segments  2  to  7,  darker 
on  their  inner  ends,  separated  by  a  broad  pale  median 
line,  also  a  broad  pale  band  on  the  posterior  margin  of 
each  segment;  segment  8  entirely  colored,  with  slight 
median  emarginations  on  the  anterior  and  posterior 
margins  of  the  blotch;  no  distinct  lateral  bands;  last 
segment  round,  narrowly  emarginate,  with  one  short 
hair  on  the  posterior  margin  of  each  rounding  angle; 
two  transverse  blotches,  one  on  each  side  of  the 
emargination. 

Glabella. 
Glabella  mlrabllls  Kellogg. 

New  Mallophaga,  I,  1896,  p.  138,  pi.  xi,  tigh.  7  aud  8. 

Many  specimens  from  twenty-seven  out  of  thirty-four 
individuals  shot  of  the  Black-vented  Shearwater,  Puf- 
Jiniis  opiMthonielas;  from  ten  out  of  fourteen  individuals 
shot  of  the  Dark-bodied  Shearwater,  P.  griseus;  from 
all  out  of  six  individuals  shot  of  the  Pink-footed  Shear- 
water, F.  creatopus]  from  a  single  individual  shot  of  P. 
bulleriy  and  from  a  single  individual  shot  of  P.  tenici- 
rostriSy  all  from  the  Bay  of  Monterey,  California.  Four 
specimens,  probably  stragglers  from  a  Short-tailed 
Albatross,  Diomedea  albatrua  (Bay  of  Monterey,  Cali- 
fornia.    The  species  was  described  from  P.  opisthomelas. 
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OtKophonu. 
Oncopborns  UBetoscs  Piaget.     (Plate  VIX,  fig.  6). 

Lm  Pedienline*,  1880,  p.  217,  pt.  sviti,  fig.  4. 

SeVaral  specimens  from  the  Californian  Clapper  BmI, 
JRaUus  obaoUtus  and  the  Virginia  Kail,  Satlua  vwj^tM- 
ianus  (Palo  Alto,  Calilornia).  Piaget's  specimens  were 
taken  from  Sallina.pluirJieiventria,  R.  tricolor  and  R. 
iaabeUina.  He  also  found  specimens  on  a  Yellow  Bail, 
Porzaria  novdtoraeetina  (from  North  America,  in  the 
Haseum  of  Leyden).  The  Bpecimens  from  this  last 
bird  are  distinguished  by  the  varietal  name  porttma, 
being  slightly  larger  than  the  type  specimens  and  show- 
ing certain  small  differences  in  hairs  and  markings.  Our 
specimens  from  RaUus  obaoUtus  and  R.  virginianua agree 
with  var.  porsance  in  departing  in  the  matter  of  size 
and  hairs  of  dorsal  surface  of  abdominal  segments  from 
the  type  specimens,  but  go  farther  in  differing  and  must 
be  distinguished  by  a  varietal  name. 

Var,  culifornicus  Kellogg  and  Chapman.  (Plate  VII, 
fig.  6),  From  the  Californian  Clapper  Rail,  Rallua  obao- 
letua  (Palo  Alto,  California)  "and  the  Virginia  Kail 
Rallua  virginianus  (Palo  Alto,  California).  (In  the  fol- 
lowing list  of  measurements  the  figures  in  parentheses 
are  those  given  by  Piaget  for  the  type  specimens). 
Female.  Body,  length  1.72  mm.  (1.35  ram.),  width  .5 
mm.  (.47  mm.);  head,  length  .53  mm.  (.47  mm.); 
width  .4  mra.  (.38  ram);  seven  hairs  on  margin  of  fore- 
head, of  which  two  are  longer  and  dorsal,  instead  of  six 
with  one  dorsal  as  in  the  types;  a  prominent  hair  in 
the  eye  not  mentioned  in  the  description  of  the  types; 
two  median  hairs  on  dorsal  aspect  of  each  abdominal 
segment,  as  in  the  variety  porzame  Piaget,  instead  of 
four  as   in    the   species   type.     The    female    has   large 
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quadrangular,  transverse,  lateral  abdominal  blotches  sep- 
arated by  a  narrow  median  uncolored  line  hardly  appar- 
ent on  segments  6-9;  a  strong  uncolored  transverse  line 
between  segments  7  and  8;  lateral  bands  black,  distinct, 
segmented.  In  the  male  the  transverse  abdominal 
blotches  are  continuous  across  the  segments,  with  widely 
separating,  uncolored,  transverse  sutures,  especially[on 
posterior  half  of  abdomen. 

Oncophorus  remotus  n.  sp.     (Plate  VII,  fig.  7). 

A  male  and  female  from  a  Great  Gray  Owl,  Scotioptex 
cinerea  (Pullman,  Washington).  Not  at  all  like  0. 
hp.teroceras  Piaget  (Les  Pediculines,  p.  222,  pi.  xviii, 
fig.  8)  from  Strix  bubo,  which  has  the  head  varying 
markedly  in  the  sexes;  and  not  like  0.  hexopthalmos 
Nitzsch  (described  by  Nitzsch  as  a  Lipeurus  and  referred 
by  Giebel  to  Ornithobius,  and  by  Piaget  to  Oncophorus) 
from  Strix  nyciea. 

Description  of  the  male.  Body,  length  2.02  mm., 
width  .93  mm.;  short,  broad;  pale  golden  brown,  with 
slightly  darker  bauds  on  the  head  and  thorax. 

Head,  length  .65  mm.,  width  .59  mm.,  subpentagonal, 
broadly  rounding  in  front;  clypeus  slightly  convex,  two 
hairs  on  each  side  of  the  uncolored  clypeal  front,  a 
third  marginal  hair  in  front  of  the  suture;  a  long  mar- 
ginal hair  and  short  prickle  in  front  of  the  trabeculse 
which  are  long  and  acutely  angular;  antenme  with  its 
first  segment  as  long  as  all  the  other  segments  taken 
together,  third  segment  with  slight  but  appreciable  dis- 
tal projection,  a  few  short  spines  on  the  segments;  eye 
with  a  distinct  ocular  fieck  and  a  long  hair;  temples 
with  sides  nearly  straight,  two  long  hairs  and  two 
prickles  on  the  margin;  occipital  margin  straight,  with- 
out hairs  or  prickles;  general  color  of  the   head  pale 
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golden  brown;  clypeal  signature  very  pale  brown  but 
distinct,  anterior  margin  slightly  concave;  antennal 
bands  interrupted  at  the  suture,  darker  chestnut-brown 
at  the  posterior  extremities,  which  are  turned  almost  at 
a  right  angle  with  the  anterior  half  and  lie  half  way 
between  the  mandibles  and  base  of  the  antennae;  dis- 
tinct, angularly  contorted,  inner  bands  paler  than  the 
antennal  bands;  occipital  bands  pale  anteriorly,  grow- 
ing darker  and  more  sharply  defined  near  the  occipital 
margin. 

Prothorax  quadrangular,  with  rounded  posterior  an- 
gles, with  one  long  hair;  sternal  markings  showing 
through  as  dark  bands  near  the  lateral  margins,  bend- 
ing inwardly  before  the  posterior  margin,  and  separated 
by  a  distinct,  uncolored  median  line.  Metathorax  with 
convex,  divergent  sides,  a  Ipng  slender  hair  and  a 
prickle  on  the  lateral  margin,  near  the  posterior  angle, 
three  long  hairs  in  the  posterior  angle;  a  series  of  hairs 
along  the  rounding,  posterior  margin.  Legs  pale 
brown,  with  a  few  scattered  spines. 

Abdomen  broadly  elliptical,  narrowing  at  both  ex- 
tremities; a  few  long  hairs  in  the  posterior  angles  of 
the  segments;  a  transverse  series  of  hairs  on  the  poste- 
rior margins  of  the  segments;  segments  5,  6  and  7 
narrowed  in  the  middle;  last  segment  narrowly  round- 
ing, pointed,  with  two  long  hairs  on  the  posterior  mar- 
gin; ground  color  very  pale  golden  brown;  transverse 
lateral  blotches  indistinct,  separated  by  a  broad  un- 
colored median  space,  except  on  segment  5,  where 
the  transverse  band  extends  across  the  entire  segment; 
segments  6,  7  and  8  with  a  broad  median  blotch  of 
darker  golden  brown;  segment  9  entirely  brown;  there 
are  but  slight  indications  of  defined  lateral  marginal 
bands;  genitalia  distinct,  dark  golden  brown,  broad 
and  complex. 
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Female.  Body,  length  2.5  mm.,  width  .93  mm.; 
head,  length  .71  mm.,  width  .75  mm.  The  shape  of 
the  head  different,  the  temporal  margins  being  dis- 
tinctly convex;  segments  1  and  2  of  the  antennee  as 
long  as  segments  3,  4  and  5,  but  segment  2  longer  than 
segment  1.  Abdomen  widely  ellipitical,  but  distinctly 
more  elongate  and  less  narrowed  posteriorly;  very  pale 
golden  brown;  last  segment  emarginate,  with  rounding 
lateral  halves. 

Eurymetopus. 

Etuymetopus  tatmis  Nitzsch.  (See  Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  135,  pi.  xi,  figs.  3,  4,  5  and  6). 
Two  females  from  two  specimens  of  the  Short-tailed 
Albatross,  Diomedea  albatrus  (Bay  of  Monterey,  Califor- 
nia). Previously  taken  by  Kellogg  from  same  host 
species  (same  locality).  A  single  immature  specimen, 
probably  a  straggler,  from  a  Black-vented  Shearwater, 
Puffi,nu8  opisthomelas  (Bay  of  Monterey,  California). 

Goniodes. 

Goniodes  mammillatus  Rudow.  (See  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  509,  pi.  Ixix,  fig.  2). 
Two  immature  specimens  from  a  Columbian  Sharp- 
tailed  Grouse,  Fedioccetes  phasianellus  columbianus  (Pull- 
man, Washington).  Previously  taken  by  Kellogg  from 
Callipepla  californica  (California). 

Colpocephalum. 

Colpocephalum  perplanum  n.  sp.     (Plate  VII,  fig.  8). 

One  specimen  from  a  Tufted  Puffin,  Lunda  cirrhata 
(Bay  of  Monterey,  California).     This  form  resembles 
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C.  liUifaaaatum  Piaget  (Supplement,  p.  130,  pi.  xiv,  figJ 
2),  from  Rhynchopa  fiaviroMris .  The  tiifference  in  size," 
Dumber  of  hairs  of  the  temples,  and  character  of  abdoni<  ' 
inal  segments,  together  with  the  unrelated  host  leadffl 
us  (o  make  the  specimen  the  type  of  a  new  species. 

Description  of  female.  Body,  length  1.84  mm.,  widtlti 
,67  mm. ;  golden  hrown,  wilh  ill-defined,  median,  trana-^ 
verae  abdominal  bands,  and  small  dark  brown  margi-J^ 
nal  abdominal  blotches;  head  and  thorax  with  blackish'^ 
markings. 

Head,  length  .35  mm.,  width  .54  ram.;  broadly  and  ^ 
flatly  rounded  in  front,  with  numerous,  rather  long,  and 
a  few  short,  marginal  hairs;  one  very  long  marginal 
hair  just  in  front  of  the  ocular  emargination,  and  Iwo 
shorter  hairs  directly  on  the  angle;  ocular  emargina- 
tion pronounced  and  acutely  angled  interiorly;  eye 
prominent,  emarginated,  with  a  large  ocular  fleck; 
ocular  fringe  distinct;  antennse  with  last  segment 
broad,  extending  beyond  the  head;  temples  with  ante- 
rior angles  rounding,  posterior  angles  angularly  meet- 
ing the  occipital  margin;  three  very  long  and  some 
shorter  hairs  ou  the  temporal  margin;  the  occiput 
slightly  concave,  with  four  rather  long  marginal  hairs; 
a  narrow,  curving,  fuscous  band  running  parallel  with 
the  clypeal  margin,  ending  at  the  lateral  extremities  in 
a  dark  chestnut  spot;  distinct,  black,  irregular,  ocular 
blotch;  triangular  bases  of  occipital  bands  blackish 
brown,  connected  by  an  even,  occipital  border,  narrow- 
ing medially. 

Prothorax  broad,  lateral  angles  acute,  bearing  one 
long  hair  and  a  short  spine,  sides  converging  poste- 
riorly, with  one  long  hair  in  the  posterior  angles;  a 
series  of  long  hairs  on  the  posterior  margin.  Meso- 
thorax  separated  from   the    metathorax  by  a  distinct, 
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lateral  constriction,  the  posterior  margin  being  distinctly 
marked  with  a  dark  brown  band  that  turns  in  at  the 
anterior  angles  along  the  lateral  margins.  Metathorax 
with  anterior  angles  extending  beyond  the  posterior 
margin  of  the  mesothorax;  sides  divergent,  posterior 
angles  with  two  long  hairs  and  two  short  spines;  pos- 
terior margin  straight  on  the  abdomen,  with  a  series 
of  long  hairs.  Legs  robust,  concolorous  with  the  meta- 
thorax. 

Abdomen  long,  ovate;  segments  equal,  with  one  or 
two  long  hairs  and  spines  in  posterior  angles,  and  one' 
or  two  short  spines  on  lateral  margins  of  each  seg- 
ment; dorsal  surface  with  a  single  transverse  series  of 
hairs  along  the  posterior  margin  of  each  segment;  the 
ventral  surface  with  several  series  of  weakly  pustulated 
hairs  on  each  segment;  last  segment  flatly  convex,  with 
two  dorsal  hairs  near  the  lateral  margins;  ground  color 
pale  fuscous,  with  unevenly  colored  lateral  border  of 
darker  fuscous,  paling  on  the  outer  margins  and  darkest 
in  posterior  angles  of  segments  and  along  inner  mar- 
gin; a  longitudinal,  narrow,  uncolored,  submarginal 
line  parallel  with  the  lateral  margin;  ill  defined,  trans- 
verse bands  slightly  darker  fuscous. 

Colpocephalum  funebre  Kellogg. 

New  Mallophaga,  I,  1896,  p.  147,  pi.  xii,  fig.  7. 

One  specimen  from  Larus  keermanni  (Bay  of  Mon- 
terey, California).  Described  from  specimens  from 
Lams  glauceacens  (Bay  of  Monterey,  California). 

Colpocephalum  pingue  Kellogg. 

New  Mallophaga,  I,  1896,  p.  144,  pi.  xii,  iig.  5. 

One  specimen,  male,  from  a  Short-tailed  Albatross, 
Diomedea  albatrtis  (Bay  of  Monterey,  California).  De- 
scribed from  the  same  host  species  (same  locality). 
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Colpocephalum  spinulosum  Piaget.     (Plate  VII,  fig.  9). 

Les  Pediculiues,  18S0,  p.  563,  pi.  xlvii,  fig.  3. 

Many  specimens  from  eight  out  of  fifteen  individuals 
examined  of  the  Sanderling,  Calidria  arenaria  (Pacific 
Grove,  California).  The  specimens  agree  in  all  essen- 
tial details  of  outline  and  markings  with  Piaget's 
description,  showing  the  characteristic,  finely  pustu- 
lated, dorsal  surface  of  the  male,  with  the  single  trans- 
verse series  of  long  pustulated  hairs  on  each  segment 
in  the  male  and  the  two  series  in  the  female.  But 
there  is  a  marked  difference  in  size,  the  species  type 
being  one-fourth  larger  than  our  specimens.  Piaget's 
specimens  were  taken  from  Limosa  melanura  (Musuem 
of  Leyden).  The  American  specimens  should  be  dis- 
tinguished by  a  varietal  name. 

Var.  minor  Kellogg  and  Chapman.  (Plate  VII,  fig. 
9).  In  the  following  table  of  measurements  the  figures 
in  brackets  are  the  dimensions  given  by  Piaget  for  his 
type  specimens.  Male.  Body,  length  1.72  mm.  (2.1 
mm.),  width  .5  mm.  (.64  mm);  head,  length  .31  mm. 
(.38  mm),  width  .34  mm.  (.5  mm).  Female.  Body, 
length  2.16  mm.  (2.45  mm.),  width  .7  mm.  (.86  mm.); 
head,  length  .37  mm.  (.38  mm.),  width  .5  mm.  (.5 
mm.)  From  the  Sanderling,  Calidris  arenaria  (Pacific 
Grove,  California.) 

Colpocephalum  timidum  Kellogg. 

New  Mallophaga,  I,  1896,  p.  145,  pi.  xii,  fig.  6. 

One  specimen  from  a  Black-bellied  Plover,  Si/uatarola 
s(/iuUarola  (Pacific  Grove,  California).  Described  from 
CItaradrins  dominicvi^   (Lawrence,  Kansas). 
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Colpocephalum  flavescens  Nitzsch.     (See  Kellogg,  New 
Mallophaga,  II,  1896,  p.  525,  pi.  Ixxi,  fig.  4). 

Specimens  from  the  Golden  Eagle,  Aquila  chrysdetoa 
(Palo  Alto,  California)  and  from  a  Siberian  Eagle, 
Haliceetus  pelagicus  (brought  alive  from  the  Arctic  Ocean 
to  California).  Taken  previously  by  Kellogg  from 
HalicBeius  leucocephalus  and  Archibuteo  lagopus  sancii- 
johannis  (Kansas).  Taken  by  Osborn  from  "Swallow- 
tailed  Kite"  (Ames,  Iowa). 

Colpocephalum  grandiculum  n.  sp.     (Plate  VII,  fig.  10). 

One  specimen  from  a  California  Towhee,  Pipilo  fus- 
CU8  crisaalis  (Palo  Alto,  California).  Also  a  single 
specimen,  much  smaller,  (otherwise  not  indicating 
immaturity)  from  a  Heerman's  Song  Sparrow,  Melo- 
spiza  fasciata  heermanni  (Palo  Alto,  California),  which, 
because  of  the  similarity  in  outline,  characters  of  legs, 
and  general  markings,  may  be  referred  to  the  same 
species.  The  species  resembles  in  general  shape  C. 
fumiduvi  Kellogg  (New  Mallophaga,  II,  1896,  p.  523, 
pi.  Ixxi,  fig.  5)  from  a  California  Bush-Tit,  Psaltriparus 
Tainimus  calif  amicus  (Palo  Alto,  California). 

Description  of  female.  Body,  length  2.28  mm., 
width  .81  mm.;  head  and  thorax  fulvous,  abdomen  dull 
fuscous;  small  ocular  and  occipital  blotches,  very  nar- 
row marginal,  lateral,  abdominal  bands;  temples  pro- 
duced angularly;  a  distinct  V-shaped  uncolored  marking 
between  the  ocular  emarginations,  projecting  backwards 
as  a  more  or  less  distinct  uncolored  median  line  through 
the  thorax  and  abdominal  segments  1  to  6. 

Head,  length  .5  mm.,  width  .65  mm.;  front  broadly 

rounded,  subsemicircular;  several  hairs  on  the  strictly 

anterior  margin,  two  rather  long   hairs  on  the   lateral 

margin  of  the  front,  and  two  long  hairs  in  front  of  the 

ocular  emargination;  eye  distinct,  almost  if  not  quite 
8 
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divided,  the  larger  and  anterior  portion  lying  in  the 
angle  of  the  ocular  emarginatiori,  while  the  smaller, 
posterior  portion  lies  apparently  on  a  ridge  that 
extends  back  across  the  temples;  temples  prominent; 
anterior  margin  almost  at  right  angles  with  the  median 
line  of  the  head;  ocular  fringe  prominent,  extending 
as  far  as  the  anterior  temporal  angle,  a  few  short  hairs 
on  this  angle,  two  long  hairs  and  a  few  short  spines  on 
the  lateral  margins  and  the  posterior  rounding  angles; 
occipital  margin  medially  convex;  head  smoky,  fulvous, 
distinct,  with  slightly  darker  bands  extending  towards 
the  lateral  margin  from  the  base  of  the  mandibles 
which  are  dark  brown;  a  V-shaped  uncolored  marking,^ 
each  branch  extending  from  the  slight  swelling  in  front 
of  the  ocular  emargination  back  two-thirds  of  the  dis- 
tance to  the  occipital  margin,  where  the  uncolored  lines 
meet  at  the  apex  of  the  V;  ocular  blotches  black,  even, 
angular,  extending  forward  as  far  as  the  uncolored 
branch  of  the  V;  temples  very  narrowly  bordered  with 
dark  brown  on  the  posterior  angles;  occipital  blotches 
dark  brown  to  black,  sharply  defined  except  on  the 
anterior  extremity,  where  they  send  out  a  sharp  angular 
blotch;  lateral  extremities  long  and  gradually  narrow- 
ing, inner  extremities  blunt,  separated  by  a  fulvous 
median  space. 

Prothorax,  lateral  angles  bluntly  rounding,  with  one 
long  hair  and  a  short  spine;  lateral  margin  slightly 
concave,  latero-posterior  angles  with  no  hair;  posterior 
margin  rounding  on  the  mesothorax;  two  long  hairs  on 
the  posterior  margin  near  the  lateral  posterior  angles; 
evenly  fulvous,  slightly  darker  on  the  lateral  margins; 
chitin  transverse  and  longitudinal  bars  distinct.  Meso- 
thorax with  sides  diverging,  posterior  angles  slightly 
protruding,  separated  distinctly  from  the  metathorax, 
a  long  hair  on  the  lateral  margin,  a  dark  marginal  band 
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on  the  anterior  angles.  Metathorax  narrow,  sides 
diverging,  posterior  angles  rounding,  posterior  margin 
straight,  with  one  long  hair,  one  short  hair,  and  a  short 
spine;  narrow  dark  brown  marginal  band  on  the  ante- 
rior angle  and  lateral  border;  faint  indications  of  an 
uncolored  longitudinal  median  line.  Legs  robust; 
femora  broad;  fulvous  with  darker  markings  on  the  bor- 
der-; a  series  of  short  hairs  on  the  outer  margin  of  the 
tibia.  Sternal  markings  consisting  of  intercoxal  lines, 
a  distinct  shield-shaped  median  blotch  on  the  pro- 
thorax,  a  narrow  median  darker  longitudinal  blotch 
between  the  pro-  and  mesothorax,  a  larger  median 
blotch  between  the  second  and  third  pair  of  legs,  with 
a  distinct  triangular  anterior  portion  and  a  quadrangu- 
lar posterior  portion. 

Abdomen  broadly  elongate;  posterior  angles  projecting 
but  little,  with  one  long  hair  in  each  angle,  and  a  series 
of  dorsal  hairs  on  the  posterior  margin  of  each  seg- 
ment; segments  widely  separated  by  uncolored  sutures; 
transverse  lateral  blotches  fuscous,  darkening  on  the 
lateral  margins  into  narrow  bands;  segments  1  to  5  with 
the  transverse  blotches  separated  by  a  narrow  uncolored 
median  line;  segments  5  to  8  entirely  dark  fuscous; 
last  segment  with  broadly  rounding  posterior  margin, 
one  long  and  one  short  hair  each  side  and  a  series  of 
short  hairs  on  the  posterior  margin;  color  an  even  fus- 
cous. Ventral  surface  a  small  median  triangular  fus- 
cous blotch  on  segment  1;  transverse  blotches  uninter- 
rupted, but  the  posterior  margin  of  the  blotches  on 
segments  2  to  6  emarginated,  darker  fuscous  on  the 
posterior  margin;  a  double  series  of  pustulated  hairs 
and  a  few  scattered  hairs  on  each  segment. 
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Ancistrona. 

Ancistrona  gigas   Piaget.      (See  Kellogg,  New  Mallo- 

phaga,  I,  1896,  p.  150,  pi.  xiii,  figs.  1  and  2). 

A  few  specimens  from  the  Shearwaters,  Pujjinua  opis- 
thomelas  and  P.  griseus  (from  one  individual  of  opis- 
thomelas  out  of  thirty-four  examined,  and  from  two  of 
griseus  out  of  fourteen  examined)  from  the  Bajr  of 
Monterey,  California.  Taken  previously  by  Kellogg 
from  Fulmarus  glacialis  vars.  rodgersii  and  glupischa 
(Bay  of  Monterey,  California). 

Trinoton. 

Trinoton  luridum  Nitzsch.      (See   Kellogg,  New  Mallo- 

phaga,  I,  1896,  p.  152,  pi.  xiii,  fig.  4). 

Specimens  from  the  Baldpate,  Anas  americana^  and 
the  American  Scaup  Duck,  Aythya  marila  nearciica, 
(Palo  Alto,  California)  and  from  the  Shoveller,  Spatula 
dyjjeata  (Mountain  View,  California).  Taken  prev- 
iously by  Kellogg  from  two  of  these  hosts,  and  from 
other  duck  species   (Kansas  and  California). 

Trinoton  lituratum  Nitzsch.     (See  Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  151,  pi.  xiii,  fig.  3). 

Specimens  from  the  Shoveller,  Spatula  clypeata 
(Mountain  View,  California)  and  from  another  indi- 
vidual of  the  same  species  (Palo  Alto,  California). 
Taken  previously  by  Kellogg  from  Dajila  acuta  and 
Merganser  aniericanifs  (Lawrence,  Kansas). 

Menopon. 

Menopon  tridens    Nitzsch.     (  See   Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  165,  pi.  xv,  figs.  3  and  4). 
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Specimens  from  an  American  Eared  Grebe,  Colymbua 
nigricollis  californicus  (Bay  of  Monterey,  California); 
from  the  Western  Grebe,  ^chmophorus  occidentalia  (one 
bird  from  Washington,  and  one  from  California);  and 
from  the  Californian  Clapper  Rail,  Rallua  obaoletua 
(three  birds),  and  the  Virginia  Rail,  Rallua  virginianua 
(Palo  Alto,  California).  Taken  previously  by  Kellogg 
from  the  two  hosts  first  named,  and  from  Urinator 
lumme  (California). 

Menopon  infrequent  Kellogg. 

New  Mallopbaga,  I,  1896,  p.  161,  pi.  xv,  fig.  5. 

Ten  specimens  from  Larus  delewarensis  (Bay  of  Mon- 
terey, California).  Described  from  a  single  female  from 
Larus  glaviceacena  (Bay  of  Monterey,  California).  The 
male  is  much  smaller  than  the  female,  as  shown  by  fol- 
lowing measurements:  body,  length  1.4  mm.,  width 
.6  mm.;  head,  length  .25  mm.,  width  .53  mm. 

Menopon  imunpens  n.  sp.     (Plate  VIII,  fig.  1). 

Four  specimens  from  a  Short-tailed  Albatross,  Diome- 
dea  albatrua  (Bay  of  Monterey,  California).  No  Meno- 
pon has  been  hitherto  taken  from  an  Albatross. 

Description  of  female.  Body,  length  2.23  mm.;  width 
1.01  mm.;  short,  broad;  dark  chestnut-brown  with 
darker  blotches  on  the  head  and  lateral  bands  on  thorax 
and  abdomen. 

Head,  length  .4  mm.,  width  .74  mm.;  wide  through 
the  temples;  clypeus  broad,  with  a  slightly  angulated 
front;  one  rather  long  and  one  shorter  marginal  hair 
each  side  of  the  angular  point  of  the  clypeus,  a  short 
prickle  near  the  suture;  three  long  marginal  hairs  on 
the  slight  swelling  in  front  of  the  ocular  emargination, 
two  short  hairs  in   front  of  these,  nearer  the   suture; 
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ocular  fringe  distiuct,  composed  of  stiff  curving  hairs 
whicli  exleud  slightly  on  the  temporal  margin;  temples 
with  posterior  angles  produced;  four  long  pustulated 
hairs,  two  shorter  hairs,  and  one  short  spine  on  the 
mn^-gin;  occipital  margin  concave,  with  a  series  of  six 
long  pustulated  hairs  and  one  spine;  color  of  the  head 
light  chestnut-brown,  with  dark  brown  ocular  blotches 
and  black  ocular  fleck,  and  dark  chestnut  markings  in 
front,  near  the  mandibles,  which  show  through  the  head 
distinctly  ;  occipital  margin  with  a  narrow  chestnut 
band,  darkening  into  broad  occipital  blotches, 

Prothorax  broad,  sides  rapidly  converging  posteriorly; 
lateral  angles  narrowly  rounding,  with  a  short  spine  and 
a  long  pustulated  hair  in  the  angle,  a  series  of  fourteen 
strong  hairs  along  the  convex  posterior  margin;  gen- 
eral color  dark  chestnut-brown,  except  the  space  above 
the  conspicuous  dark  transverse  chitin  bar,  which  is 
pale  fuscous;  the  longitudinal  bars,  at  the  ends  of  the 
transverse  bar,  are  narrow  but  distinct.  Metathorax 
short,  hardly  broader  than  the  prothorax;  sides  diver- 
gent, with  two  spines  on  the  lateral  margins;  two  long 
hairs  and  two  short  spines  on  the  posterior  angles;  a 
series  of  long  pustulated  hairs  on  the  posterior  margin 
not  so  heavy,  however,  as  those  of  the  prothorax;  color 
chiefly  dark  chestnut-brown,  transverse  band  darken- 
ing into  a  narrow  black  line  along  the  lateral  margin, 
and  into  a  broad  triangle  in  the  posterior  angles;  in 
front  of  this  dark  band,  a  pale,  broad,  mesosutural 
band,  and  in  front  of  this  the  pale  brown  mesothorax. 
Legs  of  the  palest  fuscous  of  the  prothorax,  with  sev- 
eral short,  stiff  hairs  on  the  femora  and  tibia. 

Abdomen  broadly  elliptical,  with  several  short  spines 
on  the  lateral  margins  of  the  segments,  and  from  one 
to   five   long  hairs  in   the   posterior  angles;  a  series  of 
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long  hairs  on  the  posterior  margin  of  each  segment; 
transverse  blotches  of  dark  chestnut-brown  continuous 
across  the  segments,  with  but  a  very  narrow,  pale,  pos- 
terior marginal  line;  the  lateral  marginal  bands  are  wide 
and  distinctly  darker  brown,  and  they  do  not  reach  the 
posterior  margins;  the  last  segment  broadly  emarginate, 
with  two  long,  dorsal  hairs  on  the  rounded,  posterior 
angles,  and  two  very  short  spines  on  the  inner  margin 
of  the  emargination ;  the  ventral  surface  with  dark 
transverse  bands  and  a  series  of  hairs  along  the  poste- 
rior margin  of  each  segment. 

Menopon  paululum  n.  sp.     (Plate   VIII,  fig.  2). 

Specimens  from  three  out  of  thirty-four  individuals 
shot  of  the  Black-bodied  Shearwater,  Pujffinus  opiaiho- 
melaSy  from  two  out  of  fourteen  shot  of  Pujffinus  griaeus, 
and  from  two  specimens  out  of  six  shot  of  Pujjinus 
creatopus.  The  first  Menopon  species  recorded  from 
Pujffinua.  The  new  species  shows  no  special  resem- 
blance to  forms  taken  from  allied  birds,  like  Fulmars. 

Description  of  the  male.  Body,  length  1.13  mm., 
width  .5  mm.;  small,  pale  yellow  with  distinct  brown 
ocular  blotches;  abdomen  with  golden  transverse  bands 
and  brown  marginal  blotches. 

Head,  length  .26  mm.,  width  .38  mm.;  front  round- 
ing, with  four  short  hairs  on  the  margin,  one  marginal 
hair  at  the  suture,  three  long  and  one  short  hair  in 
front  of  the  ocular  emargination  which  is  distinct  but 
shallow,  with  an  ocular  fringe;  maxillary^  palpi  long, 
last  two  segments  extending  beyond  the  margin  of  the 
head;  eyes  inconspicuous  but  with  a  distinct  ocular 
fleck;  temples  but  little  expanded,  with  four  long  hairs 
and  several  short  spines  on  the  angles;  occipital  mar- 
gin but  slightly  concave;  head  pale  yellow  with*a  brown 
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spot  just  outside  the  mandibles  connected  with  them 
by  a  narrow  brown  band;  mandibles  dark,  showing 
through  the  head;  ocular  blotches  small,  narrowing 
posteriorly;  occipital  margin  with  a  narrow  brown  band 
and  small  occipital  blotches. 

Prothorax  with  anterior  angles  slightly  produced,  a 
short  prickle  and  a  long  hair  in  the  angle,  a  series  of 
long  hairs  on  the  rounding  posterior  margin;  trans- 
verse and  longitudinal  chitin  bars  pale  yet  distinct;  no 
blotches.  Metathorax  with  slight  lateral  emargination; 
posterior  margin  nearly  straight,  with  a  series  of  spiny 
hairs;  a  pale  golden,  narrow,  mesothoracic,  transverse 
band,  and  similarly  colored,  wider,  metathoracic  bands. 
Legs  pale  golden;  femora  thick.  A  median  prosternal 
blotch,  shield-shaped,  with  a  lateral  process  projecting 
backward  and  outward;  metasternum  with  a  pale  median 
blotch  from  which  short  spiny  hairs  arise. 

Abdomen  elliptical,  with  posterior  angles  of  the  seg- 
ments slightly  produced,  a  few  short  spines  on  the  lat- 
eral margins,  and  one  or  two  long  hairs  and  short 
spines  in  the  posterior  angles;  a  series  of  stiff  hairs 
along  the  posterior  margin  of  the  segments,  those  on 
the  last  segments  being  longer;  on  the  ventral  surface 
two  transverse  series  of  short  spiny  hairs  on  each  seg- 
ment; pale  golden  transverse  bands  extending  across 
the  segments  to  shiny  brown  subcircular  marginal 
blotches;  last  segment  rounding  behind,  without  marg- 
inal blotches,  and  with  a  few  longish  hairs. 

Female.  Body,  length  1.74  mm.,  width  .67  mm.; 
head,  length  .27  mm.,  width  .45  mm.,  thus  being  much 
longer  than  the  male;  transverse  bands  of  the  abdomen 
rather  more  distinct  than  in  the  male,  the  uncolored 
sutural  bands  being  thus  made  also  more  distinct,  each 
segment  with    posterior   series    of    hairs;    last  segment 
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with  six  stiff  hairs  on  each  rounding  angular  portion 
of  the  posterior  margin,  and  the  median  straight 
portion  with  an  uncolored  border  and  fringe  of  fine 
hairs. 

Menopon  potulans  n.  sp.     (Plate  VIII,  fig.  3). 

One  specimen  from  a  Black-bodied  Shearwater, 
Pujjinua griaeua  (Bay  of  Monterey,  California).  Shorter, 
broader,  and  darker  colored  than  paululum  n.  sp.  from 
Pujffinus  opisthomelas  (same  locality). 

Description  of  male.  Body,  length  1.34  mm.,  width 
.68  mm.;  short,  broadly  elliptical;  head  with  distinct 
ocular  emargination  and  projecting  temples;  general 
color  dark  fuscous  with  distinct,  large  black  ocular 
blotches;  transverse  abdominal  bands  fading  in  their 
medial  portions  but  distinct  laterally. 

Head,  length  .28  mm.,  width  .53  mm.;  front  rounded, 
with  a  very  slight  median  angulation;  a  rather  long 
median  hair  each  side  of  the  front  angulation;  a  short 
marginal  prickle  in  front  of  the  suture,  one  rather  long 
marginal  hair  just  back  of  the  suture;  two  pustulated 
hairs  and  one  long  spine  in  front  of  a  distinct  ocular 
emargination;  eye  distinct,  filling  base  of  ocular  emar- 
gination with  a  black  ocular  fleck;  temples  rounding, 
projecting,  with  three  long  hairs  and  several  spines; 
occipital  margin  concave,  with  six  long  hairs  and  two 
spines  on  the  margin;  front  of  the  head  with  slightly 
darker  brown  triangular  blotches  each  side  of  the  pale 
front;  mandibles  showing  through  the  head  as  a  dark 
brown  spot;  ocular  blotch  broad  and  distinctly  black, 
fading  gradually  along  the  temporal  margin;  occipital 
bands  faintly  showing;  occipital  blotches  distinct,  being 
connected  by  a  narrow  black  band  which  fades  on  the 
temporal  margins. 
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Prothorax  with  lateral  angles  narrowly  rounding, 
with  one  long  hair  and  a  short  spine,  a  series  of  long 
hairs  on  the  rounding  posterior  margin;  lateral  blotches 
but  little  darker  on  the  margins;  transverse  chitiu  bar 
distinct,  but  little  darker  than  the  fuscous  ground  color 
of  the  prothorax.  Metathorax  short,  lateral  margins 
slightly  divergent,  a  little  concave,  a  short  prickle  near 
1  he  posterior  angles  and  a  long  hair  and  one  short  spine 
in  the  angle;  a  series  of  hairs  along  the  weakly  convex 
posterior  margin ;  lateral  blotches  distinct,  meeting  on 
the  median  line;  darker  brown  to  black  on  the  lateral 
margins,  a  pale  band  on  the  posterior  margin.  Legs 
robust,  pale  fuscous  with  darker  marginal  markings. 
Sternal  markings  consisting  of  a  distinct  median 
blotch,  with  rounded  anterior  margins,  posterior  anglea 
projecting  backward,  posterior  margin  also  produced 
into  a  distinct  angle. 

Abdomen  broadly  elliptical,  segments  with  short 
spines  on  the  lateral  margins  and  a  few  long  hairs  in 
the  posterior  angles;  a  series  of  dorsal,  spiny  hairs  on 
the  posterior  margin  of  each  segment;  general  color  of 
the  abdomen  dark  fuscous;  lateral  blotches  distinct, 
black  on  the  lateral  margins,  paler  and  fading  out  med- 
ially on  the  segments  before  segment  7 ;  segments  7  and 
8  with  continuous  transverse  bands;  segment  9  wide, 
with  two  lateral  blotches  meeting  narrowly  on  the 
median  line  and  a  paler  band  on  the  lateral  margin; 
the  last  segment  flatly  rounding;  two  short  hairs  on  the 
posterior  margin;  ventral  markings  very  similar  to 
those  of  the  dorsal  surface,  also  a  similar  series  of  hairs 
on  the  posterior  margins  of  the  segments. 


<diiiiii 
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Menopon  titan  Piaget.     (See  Kellogg,  New  Mallophaga, 
I,  1896,  p.  163,  pi.  XV,  fig.  2). 

One  male  from  a  Brandt's  Cormorant,  Phalacrocorax 
peniciUalus  (Bay  of  Monterey,  California).  This  speci- 
men differs  from  everv  other  individual  of  this  curious 
species  that  I  have  yet  examined.  It  is  smaller  than 
var.  linearis,  the  blotches  of  thorax  are  different,  and 
the  incomplete  series  of  pustulated  hairs  along  the  poste- 
rior margins  of  the  abdominal  cross-bands  conspicuously 
differ  from  the  usual  condition  in  titan.  Titan  has  not 
before  been  taken  from  any  other  bird  than  a  pelican, 
and  this  single  individual  from  a  cormorant  may  be  a 
straggler.  If  so,  it  must  have  come  from  Pelecanus  cali- 
fomicus,  the  only  species  of  pelican  found  in  the  Bay 
of  Monterey. 

Var.  incompositum  Kellogg  and  Chapman.  (Plate 
VIII,  figs.  4  and  5).  Male,  body,  length  4.6  mm.,  width 
1.66  mm.;  head,  length  .62  mm.,  width  1.  mm.;  the 
smallest  variety  of  titan  yet  noted;  mesothorax  with  a 
narrow  transverse  blackish  band  continuous  across  the 
segment;  metathorax  with  triangular,  blackish,  lateral 
blotches,  apex  projecting  inward;  abdominal  segments 
1-8  with  continuous,  blackish,  transversal  bands,  paler 
on  segments  7  and  8;  an  incomplete  series  of  pustules 
(six  complete  and  prominent  on  segments  3-6)  along 
posterior  margin  of  each  transverse  band;  last  segment 
with  a  small  transversal  linear  blotch  on  each  side; 
genital  blotch  on  underside  of  segment  8  composed  of 
two  lateral  triangles  partly  overlapping  a  central  shield, 
from  which  projects  anteriorly  a  sharp,  distinct,  linear 
process;  laterad  of  this  central  compound  blotch  there 
is  on  each  side  a  weakly  curving,  blackish,  diagonal, 
linear  blotch.  Found  on  Brandt's  Cormorant,  Phala- 
crocorax jxnicillatua  (Bay  of  Monterey,  California). 
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Menopon  titan  var.  linearis  Kellogg. 

New  Mallophaga,  I,  1896,  p.  163,  pi.  xv,  fig.  2. 

Many  specimens  from  the  Californian  Brown  Pelican, 
Pelecamta  californicua  (Bay  of  Monterey,  California). 
Described  from  the  same  host  species,  same  locality. 

Menopon  funereum  n.  sp.     (Plate  VIII,  fig.  6). 

A  single  male  from  a  Gairdner's  Woodpecker,  Dryo- 
hates  pubeacena  gairdnerii  (Sunol,  California),  and  a  pale 
male  from  a  Western  Evening  Grosbeak,  CoccothrauateH 
veaperiinua  montanua  (California).  This  second  speci- 
men determined  with  doubt.  Not  like  M.  pici  Denny 
(Monograph.  Anoplur.  Brit.,  p.  219,  pi.  xx,  fig.  5;  Pia- 
get,  Supplement,  p.  93,  pi.  x,  fig.  3)  from  Picua  viridia; 
also  differing  distinctly  from  M,  prcecuraor  Kellogg  (Mal- 
lophaga  from  Birds  of  Panama,  Baja  California,  and 
Alaska,  in  New  Mallophaga,  III,  1899,  p.  46,  pi.  iv, 
fig.   8)   from    Melanerpes  iiropijgialis  (Baja  California). 

Description  of  the  male.  Body,  length  1,5  mm., 
width  .59  mm.;  mostly  dark  colored  because  of  the 
strong,  continuous,  brown,  transverse,  abdominal  bands 
and  the  blackish  marking  of  the  head,  thorax  and  legs; 
thorax  long,  with  mesothoracic  sutural  line  distinct 
under  magnification. 

Head,  length  .4  mm.,  width  .56  mm.;  front  convex, 
with  two  marginal  hairs  near  the  median  line  of  the 
front,  a  short  prickle  midway  between  this  hair  and  a 
long  hair  and  short  spine  which  are  on  the  angle  in 
front  of  a  slight  lateral  concavity,  in  which  are  a  long 
hair  and  short  prickle;  a  long  hair  and  shorter  hair 
near  the  posterior  angle  of  the  concavity  and  in  front 
of  the  angle  before  the  ocular  emargination  on  which 
are  two  long  hairs;  eye  large,  filling  the  inner  angle 
of  the  ocular  emargination,  distinctly  emarginate  and 
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with  a  large  black  ocular  fleck;  a  rather  long  hair  on 
its  dorsal  surface  near  the  margin;  a  distinct  ocular 
fringe;  temple  meeting  the  ocular  emargination  angu- 
larly; fine,  long,  pustulated  hairs  and  some  short  spines 
on  the  temporal  margin;  occipital  margin  concave, 
with  two  long  hairs  near  the  median  line;  ground  color 
of  the  head  pale  fuscous  with  dark  blackish  brown 
blotches  each  side  of  the  front;  ocular  blotches  broad, 
distinct  on  the  posterior  margin  but  fading  anteriorly 
till  they  color  the  angle  in  front  of  the  ocular  emargi- 
nation; temples  narrowly  and  irregularly  bordered 
with  dark  brown;  occipital  margin  with  a  defined 
blackish  brown  band,  widening  into  angular  occipital 
blotches;  distinct  occipital  signature. 

Prothorax  short;  anterior  angles  inconspicuous,  with 
two  spines;  posterior  margin  with  a  series  of  long  hairs; 
ground  color  dark  fuscous,  with  distinct  chitin  bars. 
Mesothorax  and  metathorax  long,  being  separated  by  a 
narrow,  uncolored  suture  and  slight  lateral  emargin- 
ation, mesothorax  dark  on  the  anterior  portion;  meta- 
thorax with  distinct  dark  chitin  bars.  Sternal  mark- 
ings consisting  of  dark  intercoxal  lines;  prothorax  with 
distinct  median  blotch  of  pale  fuscous,  a  distinct 
V-shaped  chitin  bar  longitudinally  across  it;  dark 
median  blotches  on  the  meso-  and  metathorax.  Legs 
large,  pale  fuscous  with  dark  marginal  borders  and 
semiannulations;  scattered  hairs  and  spines. 

Abdomen  short,  broadly  elliptical,  small  as  compared 
with  the  large  head  and  thorax,  which  are  together 
longer  than  the  abdomen;  a  series  of  long  hairs  on  the 
posterior  margin  of  each  segment  and  a  few  short  spines 
and  hairs  in  the  posterior  angles;  each  segment  with  a 
broad,  dark,  transverse  band,  darker  on  the  lateral 
margin    and    covering   almost    all   of    the   segment;    a 
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longitudinal,  Bubmarginal,  pale  band,  parallel  with  the 
lateral  margins  of  the  abdomen;  last  segment  broadlj 
rounded,  with  several  long  hairs  near  the  lateral  mar- 
gin and  some  shorter  hairs  on  the  posterior  portion  of 
the  segment;  ventral  surface  with  at  least  one  series  of 
short  pustulated  haira  on  the  posterior  margin  of  each 
segment;  genitalia  distinct,  angular,  extending  far  for- 
ward in  the  body. 

Uenopon  distlnctam  n.  sp.     (Plate  VIII,  fig.  7). 

Specimens  from  two  specimens  of  the  Ash-throated 
Flycatcher,  Myiarehus  dneraaeens  (Palo  Alto  and  Onta- 
rio, California),  and  from  a  Cactus  Wren,  Beteodytee 
brunneicapUltiB  (Ontario,,  California).  A  well  marked 
form. 

Peacription  of' the  female.  Body,  length  1.5  mm. 
width  .62  mm.,  elongate-ellipitical ;  pale  translucent 
fu3cou3  with  blackish  brown  ocular  blotches;  black  ocu- 
lar fleck  and  small  blackish  spots  on  the  lateral  margins 
of  the  front;  dark  transverse  blotches  on  the  abdomen; 
a  distinct  pale  submarginal  loogitudiaal  line  parallel 
with  the  lateral  margin  of  the  abdomen. 

Head,  length  .31  mm.,  width  .46  mm.;  parabolic, 
wide  through  the  temples;  front  broadly  rounding,  a 
slight  angulation  in  front;  one  hair  each  side  of  this 
angulation;  two  hairs  on  the  lateral  margin  of  the 
front;  two  long  hairs  on  a  slight  swelling  in  front  of  a 
distinct  ocular  emargination;  one  long  and  two  short 
hairs  on  the  dorsal  surface,  in  front  of  the  ocular  emar- 
gination; eye  large,  filling  the  angle  of  the  emargina- 
tion and  extending  on  the  temple,  with  a  slight  con- 
striction; a  short  spine  on  the  posterior  portion,  and  a 
large  black  ocular  fleck;  ocular  fringe  made  up  of  com- 
paratively  few  stiff  spines,  more  numerous  on  the  outer 
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margin  in  front  of  the  temples;  two  long  hairs  and  sev- 
eral shorter  hairs  on  the  temporal  margin;  occipital 
margin  nearly  straight,  with  two  long  and  two  short 
hairs;  pale  translucent  fuscous;  mandibles  dark,  show- 
ing through  the  front;  a  dark  spot  on  the  lateral  mar- 
gin of  the  front  outside  the  base  of  the  mandibles; 
ocular  blotches  dark  brown  to  black,  extending  forward 
as  far  as  the  dark  lateral  blotches,  but  paler  chestnut- 
brown  anteriorly;  dark  narrow  border  on  the  occiput, 
occipital  bands  pale  yet  distinct. 

Prothorax  with  convex  lateral  margins;  a  short  spine 
in  the  anterior  angle;  a  few  spines  on  the  lateral  mar- 
gin; a  series  of  long  hairs  on  the  rounding  posterior 
margin;  fulvous,  with  dark  transverse  and  longitudinal 
chitin  bars  distinct.  Mesothorax  wide,  with  strongly 
divergent  sides;  a  few  spines  on  the  lateral  margin; 
one  long  hair  and  several  spines  in  the  posterior  angle; 
dark  inner  chitin  bars  extending  along  the  anterior 
angle  and  back  across  the  segment;  a  second  chitin  bar 
extending  from  the  lateral  margin  back  across  the 
metathorax;  the  posterior  angle  of  the  mesothorax  dark 
fuscous,  otherwise  the  segment  is  pale  translucent  fus- 
cous. Metathorax  narrow;  a  long  hair  and  a  short 
spine  in  the  posterior  angles;  dark  lateral  triangular 
blotches,  fading  inwardly.  Legs  long,  pale  translucent 
fuscous,  with  dark  fuscous  borders  and  semiannula- 
tions;  many  short  spines  on  the  femora.  Sternal  mark- 
ings consisting  of  distinct  brown  intercoxal  lines  and 
a  pale  but  distinct  wedge-shaped  median  blotch. 

Abdomen  broadly  elliptical;  several  spines  on  the 
lateral  margins  of  the  segments;  some  long  hairs  in  the 
posterior  angles;  many  dorsal  spines,  not  arranged  in 
any  definite  series  on  the  segments;  lateral  margi- 
nal  blotches  dark  fuscous,  separated  from  the  median 
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transverse  blotches  by  a  pale  subinarginal  band,  parallel 
with  the  lateral  margin  of  the  abdomen;  median  trans- 
verse blotches  paler  fuscous;  transverse  bands  of  seg- 
ments 1  to  6  widely  separated  by  uncolored  sutural 
bands;  last  segment  rounding,  with  a  fringe  of  hairs 
on  the  posterior  margin,  dark  transverse  blotch  nar- 
rowed distinctly  in  the  middle,  ventral  transverse 
bands  distinctly  fuscous;  many  hairs  arranged  nearly 
in  two  definite  series  in  each  segment. 

Male.  Body,  length  1.  mm.,  width  .59  mm.;  head, 
length  .25  mm.,  width  .5  mm. 

Menopon  persignatum  n.  sp.     (Plate  IX,  fig.  1). 

Many  specimens  from  the  California  Jay,  Aphelocoma 
californica  (2  specimens,  Mountain  View,  California). 
Resembling  in  general  shape  and  characters  th«  three  or 
four  species  of  Menopon  described  by  Nitzsch  and  Piaget 
from  the  European  Jays. 

Description  of  the  female.  Body,  length  2.03  mm., 
width  .75  mm.;  long,  narrow;  pale  fuscous  with  dis- 
tinct black  ocular  blotches,  blackish  lines  in  the 
thorax,  and  broad  dark  fuscous  transverse  abdominal 
bands. 

Head,  length  .34  mm.,  width  .oG  mm,;  front  broadly 
but  slightly  angularly  rounding;  no  hairs  on  the  frontal 
margin,  one  long  and  two  shorter  hairs  on  the  lateral 
margins  of  forehead,  besides  two  long  hairs  just  in  front 
of  the  ocular  emargination,  which  is  nearly  filled  by 
the  hirge  eye  which  is  slightly  emarginated  and  bears 
a  short  prickle;  ocular  fringe  with  only  a  few  hairs  of 
uneven  length;  temples  produced,  rather  narrowly 
rounded,  with  five  long  hairs  and  several  short  hairs 
and  spines  on  the  margin  ;  occipital  margin  straight  in 
its   mid<lle  portion  ;   one  long  and  one  short  hair  near 
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the  posterior  margiu,  and  one  hair  on  each  side  of  the 
median  line;  ground  color  of  the  head  fuscous  with 
distinct,  curving,  linear  blackish  ocular  blotches;  an 
indistinct  brown  occipital  signature  with  anterior  angles 
produced  laterally. 

Prothorax  large,  lateral  angles  with  one  long  hair 
and  a  short  spine,  two  long  hairs  in  the  broadly 
rounded  posterior  angle  and  a  series  of  six  long  hairs 
on  the  straight  posterior  margin.  Mesothorax  with 
four  or  five  short  spines  on  the  lateral  margin  and 
two  long  hairs  and  two  spines  in  the  posterior  angle;  a 
series  of  stiff  bairs  along  the  posterior  margin.  Meta- 
thorax  with  a  series  of  stiff  hairs  on  its  posterior  mar- 
gin, and  in  the  posterior  angle  one  long  hair  and  two 
spines;  ground  color  of  the  thorax  is  pale  fuscous,  no 
distinct  blotches,  but  dark  transverse  and  longitudinal 
chitin  bars  on  the  prothorax;  curving  chitin  bars  on 
the  anterior  angle  of  the  mesothorax,  and  a  pair  of 
chitin  bars  extending  from  the  anterior  half  of  the 
lateral  margin  of  the  mesothorax  back  across  the  meta- 
thorax  as  far  as  the  third  pair  of  coxse.  Sternal  mark- 
ings consisting  of  dark  intercoxal  lines;  on  the  pro- 
thorax a  small  median  blotch  with  the  posterior  angles 
extended  in  dark  chitin  bars  which  extend  forward  to 
the  anterior  margin;  the  posterior  margin  of  the  blotch 
extends  back  in  a  narrow  point;  a  large  wedge-shaped 
blotch  between  the  second  and  third  pair  of  coxae;  this 
blotch  has  a  series  of  short  pustulated  hairs  on  its 
anterior  and  lateral  margins.  Legs  pale  fuscous  with 
narrow  dark  borders. 

Abdomen  elongate-elliptical;  two  long  hairs  and  short 

spines  in  the  posterior  angles;  a  series  of  short  hairs  on 

the  posterior  margin  of  each   segment,  growing  more 

stiff  and  spine-like  near  the  lateral  margin;   broad  dark 
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fuscous  transverse  bands  separated  by  broad  pale 
sutura!  bands;  darkening  laterally  to  form  broad  dark 
lateral  bands,  set  off  by  rather  broad  pale  submargioal, 
longitudinal  bands;  last  segment  flatly  rounding,  with 
a  fringe  of  fine  hairs;  ventral  surface  with  similar 
markings,  but  with  an  irregular  median  transverse 
series  of  hairs,  besides  the  series  on  the  posterior  margin 
of  the  segment. 

Male.  Body,  length  1.43  mm.,  width  .75  mm.;  head, 
length  .28  mm.,  width  .56  ram.,  thus  being  much 
smaller  than  the  female;  also  of  short,  broad,  ova) 
shape  rather  than  elongate  and  narrow;  darker  and 
more  evenly  fuscous;  pale  submarginal  longitudinal 
bands  parallel  with  the  sides  of  the  abdomen  less  dis- 
tinct than  in  female;  transverse  bands  narrow  and  less 
definite;  lateral  blotches  narrow  and  darker  on  the 
posterior  margin  of  the  segments;  last  segment  slightly 
angular,  with  a  fringe  of  haire;  genitalia  faintly  distin- 
guishable through  the  body,  extending  forward  into 
segment  7. 

Menopon  incertutn  Kellogg. 

Nev  MallophngH,  II,  1896,  p.  533,  pi.  Ixiiii,  flg.  2. 

Many  specimens  from  a  Russet-backed  Thrush,  Tur- 
du8  ustulatuB  (Palo  Alto,  California);  a  Western  Lark 
Sparrow,  Gkondestes  grammacus  strigalus  (Ontario,  Cali- 
fornia) ;  and  a  Vigor's  Wren,  ThryotkoruB  bewickii  spi- 
lurua  (Palo  Alto,  California).  Taken  previously  by 
Kellogg  from  Turdus  uatulatua  and  from  the  American 
Goldfinch,  Spimis  triatis  (same  locality). 

Menopon  msstam  n.  sp.     (Plate  IX,  fig.  2). 

Two  specimens  from  a  Golden-crowned  Sparrow, 
Zonolrickia    coronata    (Palo    Alto,    California),    and    a 
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Samuel's  Song  Sparrow,  Melospiza  faaciata  aamuelia 
(Palo  Alto,  California).  A  short,  broad  species,  with 
short,  wide  head,  and  wide  prothorax,  approaching  the 
Eureum  type  of  Menopon  (see  p.  133  this  paper). 

Description.  Body,  length  1.37  mm.;  width  .81  mm.; 
short,  broad;  head  very  short  and  wide,  not  of  the 
usual  evenly  crescentic  type;  occipital  margin  straight 
and  dark;  general  color  dark  fuscous,  the  dark  mark- 
ings of  the  head  making  the  posterior  portion  appear 
quadrangular. 

Head,  length  .28  mm.,  width  .59  mm.;  front  broad, 
flatly  rounded;  six  hairs  on  the  front,  one  each  side  of 
the  angulation  and  three  (one  long  and  two  shorter) 
hairs  on  the  lateral  margins  of  the  front;  two  hairs  on 
the  angle  in  front  of  the  ocular  emargination;  lateral 
margin  of  the  forehead  almost  at  right  angles  with  the 
lateral  margins  of  the  front;  eye  large,  prominent,  with 
a  large  black  ocular  fleck  and  a  short  spine;  ocular 
fringe  sparsely  spined;  temples  projecting  strongly, 
and  narrowly  convex,  with  three  long  hairs  and  several 
shorter  hairs  and  spines;  occipital  margin  straight;  a 
narrow  broad  submarginal  band  across  the  front,  its 
posterior  ends  bending  in  so  as  to  leave  clear  pale 
brown  the  anterior  portion  of  the  angle  in  front  of  the 
ocular  emargination;  from  this  angle  a  distinct  dark 
fuscous  quadrangular  blotch  extends  back  to  the  occip- 
ital margin,  cutting  off  the  rounding  temples  which  are 
very  pale  fuscous;  ocular  blotches  narrow  and  dark, 
extending  forward  along  the  ocular  emargination, 
meeting  the  anterior  margin  of  the  dark  fuscous 
blotch  interrupting  the  arras  of  the  narrow  uncolored 
V-shaped  marking,  which  has  its  branches  rising  from 
the  inner  angle  of  the  ocular  emargination  and  its  ver- 
tex on  the  occipital  margin;  occipital   blotches  blackish 


132  CALIFORNIA    ACADEMY    OF    SCIENCES. 

brown,  connected  by  a  narrow  even  line  on  the  occip- 
ital margin;  a  dark  broad  occipital  signature  showing 
through  the  head. 

Prothorax  short  and  wide;  two  short  spines  in  the 
anterior  margin  and  a  series  of  four  long  pustulated 
hairs  and  one  short  spine  on  each  rounding  lateral  and 
posterior  margin;  transverse  and  longitudinal  chitin 
bars  distinct;  median  portion  of  the  prothorax  pale 
anteriorly,  but  darker  fuscous  towards  the  posterior 
margin;  lateral  portions,  beyond  the  longitudinal  chitin 
bars,  dark  fuscous.  Mesothorax  narrow;  posterior 
angles  distinctly  angular,  with  a  long  hair  and  spine; 
dark  transverse  band  on  the  posterior  margin,  dark 
longitudinal  chitin  bars  extending  from  the  anterior 
angles  across  the  mesothorax;  a  second  pair  of  chitin 
bars  extending  from  the  anterior,  lateral  margins  back 
across  the  metathorax.  Metathorax  narrow,  appearing 
like  the  first  abdominal  segment;  a  long  hair  and  two 
spines  in  the  posterior  angle;  a  dark  brown  transverse 
band  across  the  lateral  margin.  Sternal  markings  con- 
sisting of  dark  intercoxal  lines,  a  median  blotch  on  the 
prothorax,  with  the  posterior  angles  produced  laterally, 
meeting  narrow  dark  chitin  bars  which  extend  forward 
to  the  anterior  margin;  the  posterior  margin  of  the 
blotch  also  produced  in  an  angle;  a  broad  brown  median 
band  between  the  second  and  third  pair  of  legs,  also 
extending  onto  the  first  abdominal  segments;  a  few 
scattered  pustulated  hairs  on  this  band.  Legs  large,  pale 
fuscous,  with  narrow  dark  borders  and  scattered  hairs. 

Abdomen  broadly  ovate,  the  poles  broadly  truncate; 
posterior  angles  projecting,  with  one  or  two  long  hairs 
and  a  short  spine;  segments  narrower  on  the  anterior 
half  of  the  abdomen;  a  few  hairs  on  the  posterior 
margin  of  the  segments;  entire  abdomen  a   dark  rich 
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fuscous,  darker  on  the  posterior  margins  of  the  seg- 
ments; last  segment  broad,  narrow,  with  a  fringe  of 
hairs  along  the  rounding  posterior  margin. 

Menopon  malleus  Nitzsch  (Plate  IX,  fig.  3). 

Oermar's  Mag.  Ent.,  1818,  vol.  iii,  p.  301. 

Eureum  malleus  Nitzsch,  Barmeister,  Haudb.  d.  Ent.,  1840,  vol.  ii, 
p.  441;  Denuy,  Monograph.  Anoplnr.  Brit.,  1842,  p.  288;  Giebel, 
Insecta  Epizoa,  1874,  p.  249;  Piaget,  Les  Pedicnlines,  1880, 
p.  608,  Supplement,  1885,  p.  139,  pi.  xv,  fig.  3. 

A  single  immature  specimen  from  a  Cliff  Swallow, 
Petrochelidon  lunifrons  (Ontario,  California),  and  an 
adult  female  and  an  immature  specimen  from  a  Cactus 
Wren,  Heleodytea  brunneicapillus  (Ontario,  California). 
The  single  specimen  of  this  species  previously  known 
was  collected  by  Nitzsch  in  1814  from  Hirundo  rustica. 
As  the  above  named  Clifif  Swallow  and  Cactus  Wren 
were  collected  by  the  same  person  on  the  same  day  it 
may  be  that  the  two  individuals  taken  from  the  wren 
are  stragglers  from  the  swallow. 

This  species  has  heretofore  been  attributed  to  the 
genus  Eureum  Nitzsch,  the  genus  being  based  upon  the 
single  specimen  (which,  though  heretofore  apparently 
not  so  considered,  is  immature)  of  this  species  and  a 
very  few  specimens  of  another  very  different  species, 
cimicoides  Nitzsch  from  the  European  Swift  Cypselus 
apu8.  Piaget  has  suspected  that  both  these  species  are 
merely  rather  aberrant  members  of  the  genus  Menopon, 
which  position,  as  regards  the  species  malleus,  at  least, 
we  take  unqualifiedly.  The  two  species  have  been  held 
together  partly  through  the  usual  conception  of  the 
near  relationship  of  the  hosts;  as  Nitzsch  says,  ^'hahiia- 
tio  in  chtlidonuvi  familia^^  (Germar's  Mag.  Ent.,  vol. 
iii,  p.  301,  1818).  Now,  in  fact,  the  swallows  and  the 
swifts  are   not  nearly  related  at  all,  the  swifts  finding 
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their  near  relatioDs  among  the  ni^rht-liawks  and  htim- 
muigbirds.  The  linding  of  au  immature  and  an  adult 
female  together  on  the  wren,  in  addition  to  a  single 
immature  specimen  on  the  swallow,  allows  ua  to  present 
new  evidence  of  the  agreement  of  the  species  in  generic 
characters  with  Mcnopon.  The  Me'noi}on  species,  mces- 
tum,  described  in  this  paper,  9er%'es  as  an  easy  step 
from  the  more  typical  Menopon  type  to  this  peculiar 
Eureum  type  with  its  short,  broad  head,  its  short, 
broad  prothorax,  and  long,  heavy  legs.  Menojton 
robastum  Kellogg  (New  Mallophaga,  II,  1896,  p.  528, 
pi.  Ixxii,  fig,  3)  is  of  this  gradatory  type,  and  pre- 
.■ients  "a  mingling  of  characters  of  Menopon,  AncUtrona, 
and  Eureum;  a  short,  broad  head  with  strongly  chitin- 
ized,  backward-projectiog  processes  on  the  ventral  sur- 
face like  Ancistrona;  a  thorax  like  Eureum;  and  the 
habitus  and  general  body  characters  of  Menopon"  (Kel- 
logg, I.  c).  Osborn's  M.  expaneum  (Insects  AEFectiug 
Domestic  Animals,  U.  S.  Dept.  Ag.,  Div.  Ent.,  Bull.  N, 
S.,  No.  5,  1896,  p.  245,  pi.  ii,  fig.  j.)  from  Dolichonyx 
oryzivorus  must  also  be  of  this  general  type. 

Our  immature  forms  correspond  with  the  descriptiou 
and  figure  (Piaget,  Supplement,  p.  139,  pl.xv,  fig.  3)  of 
the  species.  Our  adult  female  (figured  herewith)  shows 
the  following  characters  not  referred  to,  or  unconform- 
able to  those  in  Piaget's  description.  Body,  length  2.25 
mm.,  width  1.15  mm.;  head,  length  .34  mm.,  width 
,9  mm.;  head  less  flatly  rounded  in  front  than  in  the 
young,  and  with  a  slight  median  angulation;  on  each 
side  of  this  angulation  a  conspicuous  marginal  hair,  and 
farther  to  the  side  a  longer  hair  not  marginal,  but  ris- 
ing from  just  in  front  of  the  base  of  the  antenna. 
Metathorax  with  two  long  hairs  and  three  spines  in 
the  posterior  angles,  the  three  spines  ranged  along  the 
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posterior  margin.  Dorsal  surface  of  the  abdomen  with 
a  few  scattered,  longish  hairs;  ventral  surface  with 
groups  of  short,  strong  spines  and  some  longish  hairs 
on  the  lateral  part  of  the  posterior  margins  of  segments; 
last  segment  broadly  rounded  behind,  with  fringe  of 
weak  hairs  of  different  lengths. 

Menopon  ridulosum  n.  sp.     (Plate  IX,  fig.  4). 

Specimens  from  two  Yellow  Warblers,  Dendroica 
cBstiva  (Palo  Alto,  California).  A  small,  heavy-bodied 
form. 

Description.  Body,  length  1.  mm.,  width  .53  mm.; 
being  thus  a  very  small  species;  head  large  compared 
with  the  rest  of  the  body;  head  almost  as  wide  as  long; 
abdomen  with  narrow  transverse  abdominal  bauds. 

Head,  length  .46  mm.,  width  .51  mm.;  large,  nearly 
as  broad  as  the  abdomen;  front  broadly  parabolic, 
with  a  slight  median  angulation;  two  short  hairs  in 
front  each  side  of  the  angle,  several  shorter  hairs  in 
the  frontal  margin,  two  longer  hairs  on  the  lateral  mar- 
gin, and  two  long  hairs  on  the  angle  before  the  shallow 
ocular  emargination;  eye  with  a  black  ocular  fleck;  ocu- 
lar fringe  distinct;  two  very  long  hairs  on  the  narrowly 
rounding  temples  and  several  short  spines;  occipital 
margin  concave,  with  four  long  hairs  on  the  margin; 
two  small  angular  blackish  spots  on  the  lateral  margin 
of  the  front  outside  the  mandibles,  which  are  also 
dark,  showing  through  the  head;  ocular  blotches  curv- 
ing, blackish  brown,  fading  on  the  anterior  portion  of 
the  ocular  emargination;  a  narrow  band  of  dark  black- 
ish brown  on  the  occipital  margin. 

Prothorax  wide;  a  long  hair  and  short  spine  on  the 
anterior  angle;  a  series  of  long  hairs  on  the  rounding 
posterior   margin;    dark    transverse    and   longitudinal 
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chilin  bars  distinct,  dark  brown,  while  the  ground  color* 
of  the  prothorax  is  even  pale  fulvous.  Mesothorax  long, 
with  strongly  diverging  sides;  posterior  angles  sharp, 
with  several  long  hairs  and  broad  heavy  spines;  a  series 
of  hairs  ou  the  posterior  margin;  ground  color  pale 
fulvous  with  distinct,  narrow  chitin  bars  extending 
from  the  anterior  angles  across  the  niesothorax,  a  second 
pair  of  chitiu  bars  extending  from  the  lateral  margins 
across  the  meso- and  metathorax.  Metathorax  narrow; 
posterior  angles  with  a  few  long  hairs  and  heavy  spines; 
posterior  margin  with  a  series  of  hairs;  intercoxal  lines 
showing  through  the  thorax.  Legs  pale  fulvous  with 
darker  marginal  markings. 

Abdomen  broadly  elliptical,  short;  posterior  angles 
with  one  or  two  long  hairs  and  some  heavy  spines;  a 
aeries  of  hairs  on  the  posterior  margin  of  the  segments, 
which  give  place  to  heavy  spines  near  the  lateral  mar- 
gin; a  few  scattered  dorsal  spines;  last  segment  flatly 
rounded,  with  a  few  short  marginal  spines;  narrow 
dark  fuscous  transverse  bands,  separated  by  broad  pale 
transverse  bands. 

Physostomum. 
We  have  representatives  of  this  genus  from  a  dozen 
species  of  passerine  birds,  but  we  do  not  feel  able  to 
make  satisfactory  specific  determination  of  our  material 
except  in  a  few  instances.  We  do  not  believe  ^that 
under  the  present  knowledge  of  the  group  much  can  be 
done  toward  distinguishing  any  but  peculiar  and 
obviously  characterized  species,  forms  readily  separable 
by  marked  peculiarity  of  shape.  We  have  specimens 
of  this  genus  from  the  following  birds,  all  from  Cali- 
fornia: Western  Wood  Pewee,  Oontopus  richardaonii 
(two  specimens);  Say's  Phoebe,  Sayoriiis  snya;  Western 
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Flycatcher,  Einpidonax  dijfficilis;  Ash-throated  Fly- 
catcher, Myiarchus  cinerascena;  Spurred  Towhee,  Fipilo 
mdculaius  megalonyx;  California  Towhee,  Pipilo  fuacus 
crisaalis;  Cedar  Waxwing,  Ampelia  cedrorum;  Samuel's 
Song  Sparrow,  Meloapiza  fasciata  saviuelis;  Least  Vireo, 
Vireo  heUii  puaillus.  In  addition,  we  distinguish  the 
three  following  species  of  the  genus. 

Physostomum  sucinaceum  Kellogg. 

New  MaUophaga,  II,  1896,  p.  514,  pi.  Izx,  fig.  2. 

Three  specimens  from  a  Western  Flycatcher,  Empi- 
donax  dijfficilis  (Palo  Alto,  California).  Previously 
taken  by  Kellogg  from  the  same  host  (same  locality). 

Physostomum  diffusum  Kellogg. 

New  ICallophaga,  II,  1896,  p.  518,  pi.  Izz,  fig.  3. 

One  specimen,  var.  pallidum  Kellogg  from  an  Oregon 
Junco,  Junco  hyemalis oregombs  (Pullman,  Washington). 
Taken  previously  by  Kellogg  from  Junco  sp.  (Law- 
rence, Kansas). 

Physostomum    prominens   n.  sp.      (Plate  IX,  fig.   5). 

Two  specimens  from  a  Costa's  Hummingbird,  Galypte 
co8t(B  (Ontario,  California).  This  strange  form  with  its 
lateral  head  margins  deeply  sinuate  and  its  unique  pro- 
thorax  is  very  different  from  any  other  Phyaostoraum 
described.  The  specimens  are  probably  not  fully 
mature,  one  distinctly  immature,  the  other  lacking 
probably  only  coloration  intensity. 

Description.  Body,  length  2  mm.,  width  .85  mm.; 
transparent  whitish;  head  short  and  broad,  with  deeply 
sinuous  lateral  margins;  eyes  in  the  posterior  angles. 

Head,  length  .5  mm.,  width  .53  mm.;  broad,  short; 
front    broad,    straight;    conspicuous   projecting   lateral 
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palettes;  the  lateral  margins  of  the  head  deeply  con- 
cave before  the  middle;  temples  swollen,  the  margins 
convex;  bead  widest  across  the  posterior  angles  which 
are  not  produced  backwards,  but  rounding  rectangular; 
the  inconspicuous  eyes  with  conspicuous  black  flecks 
are  situated  in  the  very  apes  of  these  angles;  each 
angle  bears  two  longish  hairs  and  one  shorter  one;  pos- 
terior margin  nearly  straight,  feebly  angulated  in  the 
middle;  whole  head  transparent  whitish  with  faint 
brownish  tinge  here  and  there. 

Prothorax  large,  lateral  margins  with  lateral  angles 
broadly  and  bluntly  rounded;  posterior  margin  almost 
semicircular,  with  four  rather  short  hairs  on  each  lat- 
eral half;  pale  transparent  whitish  with  faint  brownish 
at  margins.  Metathorax  with  rapidly  diverging  lateral 
margins,  straight  posterior  margin  with  two  hairs  and 
a  spine  in  region  of  posterior  angles,  three  hairs  near 
posterior  margin  just  inside  of  this  region,  and  two 
hairs  and  a  spine  anterior  to  these  submarginal  hairs. 

Abdomen  broadly  elliptical;  posterior  angles  not  pro- 
jecting and  without  conspicuous  hairs;  on  the  lateral 
portion  of  each  segment  a  group  of  three  hairs  near  the 
posterior  margin,  and  a  hair  and  a  spine  uear  the 
lateral  margin  and  more  anterior;  pale  transparent 
whitish  with  a  pale  brown  narrow  submarginal  longi- 
tudinal band  fading  posteriorly. 
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LIST  OF  HOSTS  WITH  PARASITES. 


JEchmophoruB  ocoiden talis. 

Menopon  tridens. 
ColymbuB  DigrieolliB  oalifomicnB. 

Nirmas  fnsoo-marginatiiB  var. 
amerioanus. 

Menopon  tridens. 
Lnnda  cirrhata. 

NirmoB  paoifions. 

Colpocephalnm  perplaunm. 
Cerorhinoa  monocerata. 

NirmuB  maritimos. 
PtjchoiamphuB  alentious. 

Nirmos  maritimnB. 
Synthliboiamphns  antiqnnB. 

Nirmns  maritimns. 
Cepphns  oolnmba. 

Docophoms  procax. 

Nirmns  pacifions. 

fasco-marginatns    var. 
americanns. 
Steroorarins  pomarinns. 

Dooophoms  melanocephalns. 

Nirmns  triangnlatns. 

Lipenms  lacnlatns. 
Bissa  tridaotyla  pollicaris. 

Nirmns    lineolatns    var.    atri- 
marginatns. 
Lams  oocidentalis. 

Docophoms  lari. 
Lams  argentatns  smithsoniauns. 

Nirmns  fnsoo-marginatns   var. 
americanns. 
Lams  vegsB. 

Nirmns    lineolatns    var.    atri- 
marginatns. 
Lams  delewareusis. 

Dooophoms  lari. 

Nirmns  pnnctatns. 

Menopon  infreqnens. 
Lams  brachjrhynchns. 

Nirmns     lineolatns    var.    atri- 
marginatns. 
Lams  canns. 

Nirmns    lineolatns    var.    atri- 
marginatns. 


Lams  heermanni. 
Dooophoms  lari. 
Ck>lpocephalnm  fnnebre. 
Sterna  maxima. 

Dooophoms  melanocephalns. 
Diomedea  albatms. 
Nirmns  giganticola. 
Lipenms  diversns. 
densns. 
ooncinnns. 
ferox. 
Qiebelia  mirabilis. 
Enrymetopns  tanrns. 
Golpooephalnm  pingne. 
Menopon  irrampens. 
Fnlmams  glacialis  glnpischa 

Nirmns  maritimns. 
Pnffinns  creatopns. 
Lipearns  diversns. 
testaceons. 
fnliginodns   var.    ma- 
jor, 
lacnlatns. 
Qiebelia  mirabilis. 
Menopon  panlnlnm. 
Pnffinns  opisthomelas. 
Docophoms  validns. 
Lipenms  diversns 

testaceous, 
limitatns. 

fnliginosns  var.  ma- 
jor. 
Ancistrona  gigas. 
Qiebelia  mirabilis. 
Menopon  paulalum. 

Pnffinns  grisens. 

Nirmns  giganticola. 

pacificus. 
Lipenms  diversns. 
limitatns. 
Qiebelia  mirabilis. 
Ancistrona  gigas. 
Menopon  panlnium. 
petnlans. 
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PafBuui  teuuirOBtrifl. 

Sqofltarola  nquatarola. 

Lipeoms  diverwiB. 

Dooopborns  fuligiuoana. 

limilnlnB. 

NirnniB  iucmiiia. 

Giebelift  uiirabUis. 

FufflnuB  balleri. 

aigialitiB  Bemipalmotft. 

LipBuras  diTorsufl. 

DooopliotiiH  Inligiuoaas. 

limitatiis. 

Nimua  opacaa. 

Otebelia  mirabilin 

Oreortji  piotuB  pIoraileraB. 

Phttlaorooocai  peuicillatuB. 

Lipenrus     dooophoroides 

,       Lipeurasfarallonii. 

oaliforuicus. 

MeuopoQ  titau   var.  inoompoai. 

Dendrngnpns  obaeums  foligina 

tnm. 

Lipenma  pecpleiua. 

Lipeni'UB  forliciilalus, 

Buua. 

MenopoD  titan  vnr.  Utiewria. 

LipeuroH  porpkxus. 

Anas  ameriofina. 

Gooiodes  niammillatnB. 

Triuolon  laridum. 

Elanns  leucurus. 

Spatuk  olypeala. 

Nirmus  Uihouk 

LipeuruB  aqoalidus. 

Aocipiter  atricapillns  Btriatulus 

Trinoton  liturntum. 

Nirmuu  faacna. 

Inriduni. 

Bnleu  borenlia  oalurna. 

Nimus  fiiscus. 

Aythya  marila  uearctica. 

Aquila  chrysaetos. 

Dooopboms  ioterodos. 

Docophornspictna. 

Trinoton  In  rid  am. 

Aythya  affinis. 

Ha1i»etae  pelngicns. 

DooophoruB  icterodeB. 

Colpocepbalam  flavesiienB. 

Ballna  obaoletiiB. 

NirmuB  faaoiia. 

iforniciiB. 

Aaio  wiUoDiauna. 

Uenopon  trideus. 

Docophorus  ouraor. 

BallUB  Tirginianaa. 

Syrniam  nebaloBum. 

Docophorua  apeutyti. 

ifornicoB. 

Scotiaptei  cinorea. 

Oncopboriia  remotus. 

Trmgaminutilla. 

Nyctea  nyclea. 

DocophoruB  fiiBifotoiiB. 

Docopborua  ceblebrachya. 

Nirmns  compleiirua. 

Dryobatea  pnbeacena  gaiiduerii 

CalidliB  areuatia. 

Diyobates  uuttallii. 

complexivua. 

DooopboruB  aingaUriB. 

ColpoMphalnm  apiuulognm  Yar. 

minor. 

Dooophonia  californiensis. 

Limoaa  fedoa. 

SphynipicaB  tbyroidena. 

Nirmna  ooldalna. 

Docophorua  califorDienaii. 
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Melanerpee  formiciToniB  bairdi. 

Dooophoms  calif orniensis. 
Troohilos  alexandri. 

NirmoB  TolgattiB. 
Calypte  oostsD. 

Physostomiiin  promineDS. 
TyranDns  Terticalis. 

NirmoB  foedus. 
MyiarohoB  cinerasceiiB. 

Docophorus  communis, 
mfas. 
fusco-ventraiis. 

Nirmott  Tolgatns. 
foedus. 

PhysoBtomnm  sp. 

Menopon  distiDctnm. 
Sayomis  saya. 

Nirmus  foedas. 

Physostomum  sp. 
Contopns  richardsonii. 

Physostomum  sp. 
Empidonax  difficilis. 

Docophorus  communis. 

Nirmus  Tulgatus. 
ductilis. 

Physostomum  sp.  sucinaceum. 
Otoooris  alpestris  chrysoliema. 

Docophorus  communis. 
Gyanocitta  stelleri  frontalis. 

Docophorus  communis. 

Nirmus  Tulgatus. 
Aphelocoma  calif ornica. 

Docophorus  communis. 

Menopona  persignatum. 
Stumella  magna  neglecta. 

Docophorus  communis. 
Scolecophagus  cyanocephalus. 

Docophorus  communis. 
Coccothraustes    vespertinus    mon- 
tanus. 

Menopon  funereum. 
Carpodacus  mezicanus  frontalis. 

Nirmus  vulgatus. 


Spinus  pinus. 

Docophorus  communis. 
Ghondestes  grammacus  strigatus. 

Docophorus  communis. 

Nirmus  Tulgatus. 

Menopon  iucertum. 
Zonotrichia  leucophrys  intermedia. 

Docophorus  communis. 
Zonotrichia  leucophrys  gambelii. 

Docophorus  communis. 
Zonotrichia  coronata. 

Docophorus  communis. 

Nirmus  Tulgatus. 

Menopon  msestum. 
Spizella  sp. 

Docophorus  communis. 
Spizella  socialis  arizonse. 

Docophorus  communis. 
Junco  hyemalis  oregonus. 

Physostomum  diilusum. 
Junco  hyemalis  thurberi. 

Docophorus  mirinotatus. 
Amphispiza  belli. 

Docophorus  communis. 

Nirmus  lautiusculus. 
Melospiza  fascia  ta  heermanni. 

Golpocephalum  grandiculum. 
Melospiza  fasciata  samuelis. 

Docophorus  communis. 

Physostomum  ep. 

Menopon  miestum. 
Pipilo  maculatus  megalonyx. 

Nirmus  vnlgatus. 

Physostomum  sp. 
Pipilo  fuscus  crissalis. 

Docophorus  communis. 

Nirmus  vulgatus. 

Golpocephalumigrandiculum. 

Physostomum  sp. 
Zamelodia  melanocephala. 

Docophorus  communis. 
Quiraca  cferulea  enrhyncha. 

Docophorus  communis. 

Nirmus  vulgatus. 
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PanBennn  nm.tina. 

Nima.  vulB»tnB„ 

Nirmus  yuteatiu.                            ■ 

Piranija  Indovjcions, 

Meuovo"  riJaloHDin.                     ^H 

Docopliom*  oummunis. 

NiTOnsfoHlas.                              ^M 

Meuopou  mHLlfiis. 

Ciiiclna  mexiGftiiti*.                                 ^H 

CtielidoQ  erjthrognalra. 

Niimue  TulgkUa.                             V 

Ninoit  loiignn  vnr.  4t>pi«tiouB 

Aiupeli.  «*dr<.r<im. 

M^nopon  ntklleD*. 

Ddcophiirna  oommuui». 

dUtinetnm. 

N'icmiii  brncbyt borax. 

ThryotboruB  boa-ickii  iipiiiirnB. 

PL7»(»t<>iiiuiii  .p. 

DocophoriiB  donioiuniB. 

Pbaiuopoplu  uit»Ds. 

miraa. 

Nirimi*  fnilDit. 

Ionian  boiMlU. 

Pbtiib  inotnotna. 

Duaopboriiii  oumniDUiH. 

liBiiiua  ladoTioiauna  gambeli. 

Parua  gambeli. 

NirmoB  rillnntua. 

NirniUBfc«lu». 

NirmuB  ynlsntus. 

Donoplioriis  oomuiuiiiH 

TiitciiiBiiBtiilalut). 

Vireu  beUii  pusiUag, 

MaBopoi  iuoflflnm. 

Turdn«  aonnlnBohkii- nndnbooi. 

HHiniiithopbilii  oplnln  IntowcuB, 

Dooophomh  commuQiB. 

Ninnna  Tnlgatm 
Dendroica  lentiva. 
Docopbi 


Sialia  mexicaua  ocoidenMliB 
Dooopborna  communla. 
NirmiiB  TalgulUB. 
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EXPLANATION  OF  PLATES. 


PLATE  V. — Fig.  1,  Docophorus  procax  Kellogg  and  Chapman,  $ . 
Fig.  2,  D,  validus  Kellogg  and  Chapman,  $.  Fig.  3,  />.  fuaiformis 
Denny,  6  .  Fig.  4,  D,  pfctuH  Qiebel,  $ .  Fig.  5,  D.  singularis  Kellogg 
and  Chapman,  $ .  Fig.  6,  D.  mirinotaius  Kellogg  and  Chapman,  $ . 
Fig.  7,  D,  mirus  Kellogg  and  Chapman,  $  .  Fig.  8,  Nirmus  pmcificus  Kel- 
logg and  Chapman,  $  .  Fig.  9,  N,  /usco-marginatus  Denny,  yar.  ameri- 
canu$  Kellogg  and  Chapman,  $ . 

PLATE  VL— Fig.  1,  Nirmus  maritimus  Kellogg  and  Chapman,  $  . 
Fig.  2,  N.  triangulaius  Nitzsch,  $ .  Fig.  3,  N.  complexivus  Kellogg  and 
Chapman,  $ .  Fig.  4,  N.  actophilus  Kellogg  and  Chapman,  $ .  Fig.  5, 
N.  incctnia  Kellogg  and  Chapman,  $.  Fig.  6,  N.  opacua  Kellogg  and 
Chapman,  $ .  Fig.  7,  N.  fcedus  Kellogg  and  Chapman,  9  •  Fig.  8,  N. 
dueiilU  Kellogg  and  Chapman,  $ .  Fig.  9,  N.  lautiusculus  Kellogg  and 
Chapman,    S  . 

PLATE  VII. — Fig.  1,  Lipeurus  laculatus  Kellogg  and  Chapman,  S  . 
Fig.  2,  L.  concinnus  Kellogg  and  Chapman,  6  .  Fig.  3,  L.  fuliginonua 
Taschenberg,  Tar.  major  Kellogg  and  Chapman,  6  .  Fig.  4,  L.  faralloni 
Kellogg,  6  .  Fig.  5,  L,  perpUxus  Kellogg  and  Chapman,  $ .  Fig.  6, 
Oncophorua  bisetoaus  Piaget,  var.  cali/omicus  Kellogg  and  Chapman,  $  . 
Fig.  7,  O.  remotua  Kellogg  and  Chapman,  5  .  Fig.  8,  Colpocephalum  pfr- 
planum  Kellogg  and  Chapman,  $ .  Fig.  9,  C.  apinuloaum  Piaget,  var. 
minor  Kellogg  and  Chapman,  S  .  Fig.  10,  C,  grandiculum  Kellogg  and 
Chapman,  $  . 

PLATE  VIII. — Fig.  1,  Menopon  irrumpena  Kellogg  and  Chapman,  $  . 
Fig.  2,  M.  pautulum  Kellogg  and  Chapman,  $  .  Fig.  3,  M.  ptiulann  Kel- 
logg and  Chapman,  6  .  Fig.  4,  J/,  titan  Piaget,  var.  incompoaitum  Kellogg 
and  Chapman,  dorsal  aspect  of  one  abdominal  segment.  Fig.  5,  ^f,  titan 
Piaget,  Tar.  incompoaitum  Kellogg  and  Chapman,  ventral  aspect  of  last 
segments  of  abdomen  of  S  .  Fig.  6,  M,  funereum  Kellogg  and  Chapman, 
i  .     Fig.  7,  if.  distinctum  Kellogg  and  Chapman,  $ . 

PLATE  IX.—  Fig.  1,  Menopon  peraignatum  Kellogg  and  Chapman, 
$.  Fig.  2,  if .  mastum  Kellogg  and  Chapman,  $.  Fig.  3,  M.  malUua 
Nitzsch,  $.  Fig.  4,  M.  ridulosum  Kellogg  and  Chapman,  $.  Fig.  5, 
Phpaoatomum  promintna  Kellogg  and  Chapman. 


PcPAPERS.CALAnAD5ci.VDt.VI. 


[ffcLLCGG  a- Chapman]  Plate  V. 


untmTrTf  t/anrar 


[Dc.PAPERS.IJU.AcAC,5a,VDLVI. 


ff^uaQrifiCHywjjl  Pun:  V], 


ummnroHtmrcMr 


k^ 


J 


hfms.CiLkMSaVm.Vl  iKEunfflaDm™)  Pun:  VIIlJ 


DtPAFERsIiLAM  SciVulVI 


(KBUOBoaCwKsBlPLATEl 


THE  ANATOlfY  OF  THE  MALLOPHAGA. 

(With  PlAtes  X  to  XVIL) 
BY    ROBERT    E.    SN0DGRAS8. 

The  earliest  work  on  the  anatomy  of  the  Mallophaga 
is  that  of  Nitzsch.  His  results  are  comprised  in  his 
own  announcement  of  his  work,  **  Darstellung  der 
Familien  und  Gattungen  der  Thierinsekten  (insecta 
epizoica)  als  Prodromus  einer  Naturgeschichte  dersel- 
ben,"  published  in  the  third  volume  of  Germar  and 
Zinken's  ''Magazin  fiir  die  Entomologie/'  1818,  and 
in  Giebel's  **  Insecta  Epizoa,  die  auf  Saugethieren 
und  Vogeln  schmarotzenden  Insecten,  nach  Chr.  L. 
Nitzsch's  Nachlass  bearbeitet,"  published  in  1874. 
Both  of  these  works  are  chiefly  systematic,  but  the 
larger  groups  are  separated  on  anatomical  characters. 
The  first  purely  anatomical  paper  is  one  by  Wedl 
in  1855,  "Ueber  das  Herz  von  Menopon  palliflum." 
This  paper  is  limited  to  a  single  organ.  The  next,  by 
Kramer,  **Beitrage  zur  Anatomic  und  Physiologic  der 
Gattung  Philopterua  (Niizach)/*  published  in  Zeitschrift 
fiir  Zoologie  in  1869,  includes  all  the  organs  of  a  single 
species  (Lipeurus  jejunus).  The  third  and  latest  purely 
anatomical  paper  is  Grosse's  '*Beitrage  zur  Kenntnis 
der  Mallophagen,"  published  in  the  same  journal  as  the 
last,  in  1885.  Menopoa  titan  {Tetrophihalvfiua  chilenaia 
Grosse),  is  made  the  basis  for  detailed  descriptions,  but 
the  work  is  comparative,  since  more  general  descriptions 
of  other  forms  are  given,  and  the  anatomical  characters 
of  the  two  main  groups  are  pointed  out.  In  1869 
Rudow  published  a  paper,  '*  Beobachtungen  iiber  die 
Lebensweise  und  der  Bau  der  Mallophagen  oder  Pelz- 
fresser,  sowie  Beschreibung  neuer  Arten,*'  in  which  the 
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principal  anatomical  characters  are  tabulated,  and 
loDg  description  of  the  month-parts  given.  The  latter, 
however,  is  almost  entirely  incorrect.  The  mouth- 
parts  were  described  wrongly  at  first  by  Nitzach,  then 
by  Kramer,  and  finully  by  Rudow.  Their  correct  expla- 
nation is  due  to  Grosse.  Rudow's  paper  contains  an 
important  statement  concerning  the  number  of  egg- 
tubules  in  Amblycei-an  females.  He  says  that  there  are 
five  present  of  which  two  are  rudiEnentary.  Nilzsch 
could  find  but  three,  and  Grosse  apparently  made  no 
determination  of  the  number  present.'  In  1869,  also, 
Melnikow  published  in  Archiv  fiir  Naturgeschichte, 
vol.  XXXV,  an  embryological  paper,  "  Beitrage  zur 
Etnbryonal-entwickluug  der  Insekten "  in  which  the 
embryology  of  the  Mallophaga  is  described.  Nusbaum 
in  his  paper,  "Zur  Entwicklungageachichte  der  Aus- 
fiihrungsgange  der  Sexualdriisen  bei  den  Insektt'U," 
in  Zoologischer  Anzeiger  for  1882,  describes  mainly  two 
Mallophagan  species,  Lipeurus  bacilhie  and  Goniocotes 
kotogasier. 

I.  General  External  Anatomy. 

External  Form  and  Body-wall. — The  body  is  gener- 
ally very  much  flattened  dorsoventrally.  The  segments 
of  the  thorax  are  often  apparently  ouly  two,  the  meso- 
notum  and  metauotum  being  united.  In  others,  how- 
ever, the  two  are  distinct  although  the  former  is  nar- 
row. Id  longitudinal  sections  of  Menopon  (itan  (plate 
X,  fig.  i),  the  mesonotum  (Tj)  is  seen  to  be  sep- 
arated from  the  metanotum  (Tj)  by  a  non-chitinized 
Bpace,  and  is  depressed  below  the  level  of  the  latter. 
The  number  of  abdominal  segments  varies,  but  the 
largest  is  teu.  The  number  in  some  cases  varies  with 
the  sex.     The  head  is  flat,  horizontal,  situated  closely 
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upon  the  prothorax,  and  often  excavated  behind  to 
receive  the  latter.  In  Menopon  persignatura^  as  shown 
by  transverse  sections  (plate  xii),  the  head  is  very  flat 
and  comparatively  wide.  The  side  walls  are  very  far 
from  being  perpendicular,  and  are  scarcely  distinguish- 
able from  the  dorsal  walls.  They  meet  the  floor  of  the 
cranium  at  a  sharp  angle.  The  top  of  the  head  is  flat 
in  front,  somewhat  concave  behind.  The  prothorax  is 
triangular  in  cross-section,  having  one  angle  median 
and  ventral.  The  tergum  is  a  little  rounded.  T4ie 
mesothorax  is  more  convex  above  and  flatter  beneath. 
The  lateral  edges  are  sharp  and  project  over  the  bases 
of  the  legs.  The  metathorax  is  wider  but  otherwise 
similar  to  the  mesothorax  except  in  length.  In  the 
females  of  some  species  the  abdomen  is  little  or  not 
at  all  flattened. 

The  body-wall  of  most  species  is  well  chitinized.  In 
the  abdomen  the  chitin  is  deposited  in  several  areas 
around  each  segment  (plate  xv,  flgs.  3,  4,  and  5,  and 
plate  xvii,  figs.  1-5).  On  the  dorsal  side  is  a  wide  con- 
tinuous plate  reaching  on  each  side  to  a  short  distance 
from  the  lateral  margin  of  the  segment.  Likewise  on 
the  ventral  side  is  a  similar  chitinization,  and  the  two 
plates  form  respectively  the  tergum  and  sternum  of  the 
segment.  Laterally,  between  the  outer  ends  of  these, 
are  angular  plates,  one  on  each  side,  forming  the  lateral 
walls  or  pleura  of  the  segment.  The  four  are  sepa- 
rated from  one  another  by  non-chitinized  spaces.  The 
intersegmental  spaces  are  generally,  especially  on  the 
dorsum,  thrown  into  S-shaped  folds,  so  that  the  pos- 
terior end  of  one  segment  overlaps  the  anterior  end  of 
the  one  in  front.  In  some  cases  the  chitinous  tergum 
or  sternum  of  a  segment  occupies  only  a  small  part  of 
its  length.     In  some  the  chitin  is  mostly  accumulated 
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at  one  place.  An  extreme  example  is  shown'  in  tba 
terga  of  the  anterior  abdominal  eegmenta  of  £urynt«t»- 
pvs  tatvnia.  Here  the  >chitin  shows  in  longitndin^  8ee>- 
tions  a  large  oval  thickening  near  the  anterior  end  of  th« 
segment,  back  of  which  it  forms  only  a  thin  saperfioial 
plate  reaching  to  near  the  posterior  end.  Anteriorly  it 
terminates  in  a  deeper  but  very  short  proIongiUion. 
The  non-chitinized  part  in  front  is  folded  into  a  strong 
S-sbaped  band,  the  upper  loop  of  which,  forming  tb* 
posterior  border  of  the  segment  in  front,  projects  over 
the  anterior  end  of  the  chitinous  thickening.  Pro- 
cesses of  the  chitinous  wall  often  extend  into  the  body- 
cavity,  especially  in  the  thorax,  giving  attachment  to 
various  muscles.  The  antennary  fossfe  of  the  Ambly- 
oera  are  formed  by  chitinous  processes  from  the  later^ 
ventral  margins  of  the  head  extending  outward  beneath 
the  antennee,  and  by  a  prolongation  of  the  outer  dorsal 
aspects  of  the  head  outward  and  downward  (plate  xii, 
figs.  1  and  2).  Chitinous  genital  parts  will  be  de- 
scribed under  the  bead  of  the  Reproductive  Organs. 

The  Appendages. — The  antennae  are  three  to  five- 
jointed.  In  the  Amblycera  they  are  concealed  in  deep 
fossie  oil  the  lateral  ventral  aspects  of  the  head,  and 
generally  have  the  terminal  segment  enlarged.  In  the 
Ischnocera  they  are  simple,  filiform  and  exposed. 

The  mouth-parts  have  already  been  described  in 
detail  in  Kellogg's  "  New  Mallophaga,  II,"*  and  merely 
a  general  account  of  their  structure  will  be  given  here. 
They  are  of  the  biting  type  and  consist  of  mandibles, 
maxillie,  and  labium.  The  maxillie  (plate  x,  figs.  6,  6, 
11  and  12)  are  large,  strong,  triangular,  two-toothed 
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structures,  attached  to  the  head  by  a  condyle  on  one 
side  and  a  socket  on  the  opposite  side  of  the  outer  basal 
angle.  From  the  inner  angle  of  the  base  a  prolongation 
extends  inward.  The  two  teeth  project  from  the  inner 
edge,  generally  one  distal  to  the  other.  The  mandibles 
present  two  modifications,  one  found  in  the  Amblycera 
and  the  other  in  the  Ischnocera.  In  the  former  they 
lie  parallel  with  the  ventral  surface  of  the  head,  so  that 
the  condyle  is  ventral  and  the  socket  dorsal.  In  this 
form  one  tooth  lies  in  front  of  the  other  in  a  horizontal 
line  in  the  same  plane  as  the  long  axis  of  the  mandible. 
In  the  Ischnocera  the  mandibles  hang  vertical  to  the 
head,  so  that  the  condyle  is  posterior  and  the  socket 
anterior.  In  this  form  the  distal  tooth  is  typically 
ventral  to  the  other  in  a  vertical  line  in  the  same  plane 
as  the  Ipng  axis  of  the  mandible.  The  more  proximal 
tooth,  )iowever,  may  be  moved  toward  the  tip  and  come 
to  lie  by  the  other  and  in  front  of  it  (plate  x,  fig.  6). 
In  this  case  the  two  lie  in  the  same  horizontal  line, 
but  this  is  perpendicular  to  the  long  axis  of  the  mandi- 
ble. Starting  with  either  type,  the  other  may  be  pro- 
duced from  it  by  revolving  the  mandible  on  an  axis 
passing  from  its  outer  to  its  inner  basal  angles.  The 
degree  of  revolution  varies  in  different  Ischnoceran  spe- 
cies, but  the  angle  is  always  large  and  may  reach  90^. 
In  many  cases  there  is  a  chitinous  plate  or  rod  attached 
to  the  inner  angle  of  the  base  of  the  mandible,  and  a 
smaller  one  attached  to  the  outer.  These  serve  for 
attachment  of  muscles  (plate  x,  fig.  12,  ch.  pis.)  extend- 
ing backward  or  upward  into  the  head  cavity.  When 
they  are  absent  muscle  fibers  are  attached  directly  to 
the  mandibles. 

The  maxillae  are  generally  simple,  small,  non-chitiu- 
ized    lobes,  often    provided  with    teeth  on  their  inner 


edges.     They  lack  palpi  and  distinct  divisions  into  the' 
ordinary  parts  (plate  x,  figs.  3  and  10). 

The  labium  presents  two  forma,  one  in  the  Amblycera 
the  other  in  the  Ischnocera.  In  the  former  (plate  x, 
fig.  9),  there  are  present  a  aubmentum,  mentum  with 
two  four-  segmented  palpi,  and  a  ligula  with  two  glossEe 
and  two  paraglossai.  The  ligula  is  the  only  part  that 
varies  much,  since  it  may  have  more  or  fewer  than  the 
four  lobes  named.  In  the  Ischnocera  a  submentum, 
mentum,  and  ligula  are  present.  The  latter  two  are  not 
well  separated,  but  the  paraglosSEe  are  distinct  (plate  x, 
fig.  13)  and  very  constant  in  form,  being  short,  thick, 
cylindrical,  and  rather  more  chitinized  than  the  rest  of 
the  labium.  The  gloasie  are  present  between  the  para- 
glossFc  as  two  small  lobes. 

In  front  of  the  mouth  ia  the  labrum,  a  large  lobe  sit- 
uated on  the  ventral  aspect  of  the  head,  generally  some 
distance  back  of  the  anterior  border  of  the  clypeua. 

The  three  pairs  of  legs  are 
very  similar  throughout  the 
group.  The  tarsi  are  two- 
jointed,  and,  with  the  excep- 
tion of  two  genera,  Tricho- 
dectta  and  Qyropus,  that  in- 
habit mammals,  are  provided 
with  two  claws,  the  others 
having  only  one.  In  some 
specimens  of  Docopkorua  cur- 
aor  examined,  the  legs  when 
at  rest  generally  assumed 
the  following  positions.  The 
femur  {fig.  1)  of  the  metatho- 
raeic  leg  extends  outward  and 
is   inclined   slightly  forward 
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from  the  body.  The  femur  of  the  mesothoracic  leg 
extends  outward  also  but  a  little  more  forward  than 
the  other.  That  of  the  prothoracic  leg  is  inclined  for- 
ward at  an  angle  of  about  45°  with  the  body.  Hence 
the  fore  legs  are  held  mostly  beneath  the  head  and 
anterior  part  of  the  prothorax.  The  meta-  and  meso- 
tibise  extend  backward,  outward,  and  downward  from 
the  distal  ends  of  the  corresponding  femora.  The  pro- 
tibise  extend  backward,  inward,  and  downward  from  the 

distal  ends  of  the  profemora, 
and  their  distal  ends  lie  in- 
ternal to  the  coxal  ends  of 
the  femora. 

When  the  insect  is  walking 
undisturbed  in  forward  longi- 
tudinal progression,  the  two 
legs  of  the  mesothorax  and  of 
the  metathorax  move  respect- 
ively together,  but  the  two 
pairs  move  in  opposite  direc- 
tions. That  is  (figs.  2  and 
3),  the  two  mesothoracic  legs 
move  forward  or  backward  at 
the  same  time  and  the  meta- 
thoracic  legs  move  in  the  same 
manner,  but  while  the  mesothoracic  legs  are  moving 
forward,  the  metathoracic  legs  are  moving  backward, 
and  vice  versa.  Thus,  while  one  pair  of  legs  is  pushing 
the  body  forward  the  other  pair  is  reaching  forward 
for  a  new  grasp,  and  this  is  obtained  just  as  the  active 
pair  has  finished  its  work.  The  pair  previously  being 
carried  forward  then  takes  hold  and  continues  the 
motion  of  the  body,  the  two  being  themselves  brought 
relatively   backward.      In  this  way  the   two  pairs  are 
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always  either  approaching  each  other  or  are  reoeding^- 
from  each  other. 

The  prothoraoic  legs  do 
not  move  synchronooaly 
with  either  of  the  other 
pairs  nor  with  each  other. 
Generally  ( fig,  3 )  one 
moves  backwards  while 
the  other  is  reaching  for- 
ward. They  appear  mainly 
to  guide  the  body.  The 
femoro-tibial  joint  is  most 
of  the  time  in  front  of  the 
tarsal  claws,  so  that  their 
power  as  propellers  cannot 
be  great.  The  parasite 
thus  progresses  along  the 

feather  with  a  hand  over  hand  movement  of  the  pro- 
thoracic  legs,  as  of  a  man  climbing  a  rope,  while  the 
other  legs,  a  pair  at  a  time,  are  continually  pushing  the 
body  forward. 

This  is  the  typical  movement  of  the  legs  and  the  one 
which  prevails  when  the  insects  are  walking  quietly 
and  regularly,  but  at  times  it  becomes  very  much 
obscured  by  irregular  movements  and  is  generally  more 
or  less  so,  so  that  almost  any  relative  position  of  the 
legs  may  be  seen.  The  outer  end  of  the  metathoracic 
femur  is  seldom  brought  much  farther  forward  than 
its  coxa.  The  meaothoracic  femur  forms  a  smaller 
angle  with  the  body  in  front,  but  not  such  a  small 
one  behind  as  the  metathoracic  leg.  The  femoro-tibial 
joints  of  the  prothoracic  legs  are  during  progression 
brought  forward,  and  the  tibia  also  independently  turns 
forward  on  the  femur,  so  that  the  angle  between  the 
two  increases  and  the  tarsal  claws  are  carried  forward 
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by  a  double  motion.  They  then  grasp  the  feather 
and  by  their  own  motion  backward  and  by  the  motion 
of  the  body  forward  on  the  hind  legs  the  femoro-tibial 
angle  is  again  decreased  and  the  leg  assumes  its  former 
position.  The  insects  run  along  on  the  feathers  very 
easily,  generally  preferring  the  shaft.  Those  experi- 
mented with  were  kept  on  a  few  bits  of  feather  on  a 
glass  slide.  They  ran  along  the  shaft  of  a  feather  until 
they  came  to  the  end,  then  backed  up  a  short  distance, 
turned  around,  and  ran  back  to  the  other  end  to  go 
through  the  same  performance  there.  They  generally 
move  with  the  head  forward  but  can  apparently  go 
backwards  or  at  any  lateral  angle  just  as  easily;  they 
nearly  always,  however,  turn  around  when  they  wish 
to  reverse  the  direction  of  movement.  When  several 
were  placed  on  some  guinea-pig  hairs  they  appeared  to 
be  at  no  loss  at  all  as  to  how  to  get  along,  and  traveled 
just  as  well  as  on  the  feathers,  although  perhaps  a  little 
slower.  Some  Pediculids,  however,  from  the  guinea- 
pig,  when  placed  on  some  feathers,  appeared  to  be 
somewhat  hindered  by  the  network  of  barbs  and  bar- 
bules.  The  Mallophaga  were  entirely  unable  to  progress 
upon  the  glass  slide  when  they  got  off  of  the  feathers, 
but  the  lice  showed  no  difficulty  at  all  in  this  respect; 
the  latter  could  also  right  themselves  when  placed  on 
their  backs  while  the  former  could  not. 

II.     The   Alimentary   Canal   and   its    Appendages. 

The  Alimentary  Canal. — The  alimentary  canal  pre- 
sents two  types  of  structure.  One  form  is  simple,  having 
no  special  development  at  any  part,  the  other  is  com- 
plicated by  a  lateral  and  backward  prolongation  of  the 
crop,  so  that  the  latter  forms  a  large  expanded  divertic- 
ulum of  the  oesophagus.     The  first  form  is  confined  to 
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t!m  Amblycera,  the  second  to  the  Ischnocera.  Of  the 
first,  the  alimentary  canal  of  Menopon  titun  (plate  xi, 
fig.  13,  plate  X,  fig.  1,  and  plate  xvii,  fig.  6)  may  be 
taken  as  an  example.  It  has  the  form  of  an  almost 
straight  tube  separable  into  six  distinct  parts.  The  first 
of  these  is  a  narrow  elongated  buccal  cavity  (plate  x, 
fig.  1 ,  be)  extending  upward  and  backward  from  the  oval 
aperture,  by  which  it  opens  anteriorly,  to  the  second 
part  of  the  alimentary  canal,  the  pharynx  (;>).  This 
is  a  large  cavity,  oval  in  longitudinal  sections,  having  its 
long  axis  extending  backward  and  upward,  but  not  so 
much  in  the  latter  direction  as  that  of  the  buccal 
cavity,  so  that  the  two  form  an  angle  with  each  other. 
The  pharynx  lies  mostly  in  front  of  the  brain  (6) 
and  aubcesophageal  ganglion  («.«•.  g.),  the  commisures 
lying  laterad  of  its  posterior  end.  Between  the  latter 
(he  pharynx  contnicts  and  passes  into  the  (esophagus. 
This  is  rather  long,  narrow,  gradually  expands  pos- 
teriorly, passes  uninterruptedly  into  the  crop,  and 
forms  with  the  latter  the  third  division  of  the  alimen- 
tary canal  (  (b  and  cr).  The  crop  is  of  variable  size 
according  to  the  contents,  but  is  rather  large  when  dis- 
tended. 

The  fourth  part,  the  ventriculus,  is  long,  wide  in 
front  and  narrow  behind,  and  connected  with  the  crop 
in  front  by  a  short,  very  narrow  neck.  On  each  side  of 
this  it  is  produced  into  a  large  ceecum,  the  two  embrac* 
ing  the  posterior  end  of  the  crop.  Back  of  the 
stomach  is  the  intestine  forming  the  fifth  and  sixth 
divisions  of  the  alimentary  tract.  The  first  of  these  two 
consists  of  the  prerectal  part  of  the  intestine  and  the 
second  of  rectum.  The  former  is  a  short,  straight, 
narrow  tube,  a  little  enlarged  toward  the  middle  and 
separated  from  the  ventriculus  in  front  and  the  rectum 
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behind  by  slight  constrictions.  From  its  anterior  end 
four  Malpighian  tubules  arise.  The  rectum  is  very 
large  ( plate  ±i,  fig.  13,  and  plate  xvii,  fig.  6,  r).  Its 
anterior  part  is  much  dilated,  the  enlargement  being 
rather  suddenly  narrowed  in  front,  but  posteriorly  grad- 
ually passes  into  the  more  tubular  posterior  part.  Its 
anterior  end  is  provided  with  six  oval  rectal  glands. 
These  vary  in  size  in  different  specimens.  In  the  male 
the  anal  opening  is  in  the  upper  posterior  part  of  the  gen- 
ital chamber,  in  the  female  it  is  in  the  end  of  the  last 
abdominal  segment  (plate  xv,  figs.  1  and  2.  a,  and  plate 
xvii,  fig.  6,  a). 

Sections  show  the  following  histological  features  of 
the  alimentary  canal.  The  pre  ventricular  part  is  lined 
with  a  chitinous  intima  continuous  with  the  body-cov- 
ering at  the  mouth.  The  ventriculus  lacks  an  intima, 
but  possesses  a  thick  inner  cellular  epithelium  (plate  x, 
fig.  1,  v).  The  intestine  has  a  thin  chitinous  lining 
continuous  with  the  body-covering  at  the  anus.  The 
prerectal  part  possesses  a  thin  cellular  epithelium  cov- 
ered by  an  outer  membrane,  surrounding  which  are 
small  muscle  fibers.  The  rectum  lacks  the  epithelium 
and  has  larger  muscle  fibers  (plate  xvii,  fig.  6,  rim). 
The  rectal  glands  project  inwardly  and  are  covered  by 
the  chitinous  lining  of  this  part  of  the  alimentary 
tract. 

In  the  Ischnocera,  as  before  stated,  the  alimentary 
canal  is  complicated  by  a  very  remarkable  condition  of 
the  crop.  This  in  the  genus  Trichodecies  has  the  form 
of  a  large  sac  connected  with  the  lower  end  of  the 
oesophagus  by  a  long,  narrow  neck;  in  the  other  gen- 
era it  forms  a  large  transverse  dilatation  of  the  oesoph- 
agus, some  distance  above  where  the  latter  opens  into 
the  ventriculus.      The  crop  is  always  produced  much 
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ipore  to  one  aide  of  the  cBaophagos  than  to  th«  other. 
The  alimeutaTy  caual-of  Ewrymetopua  teunu  ma j  be 
taken  as  a  type  of  this  latter  form,  (plate  zi,  fig.  11). 
The  <B8oph^ua  is  a  long,  slender  tube  reaching  from  the 
head  to  the  mesothoraz.  Here  it  enters  the  anterior 
dorsal  aspect  of  the  crop.  The  latter  lies  dorsftl  and  to 
the  left  of  the  other  organs  of  the  body-oavity  except 
the  heart,  and  extends  from  the  middle  line  backwards 
and  to  the  left,  reaching  the  sixth  abdominal  segment 
when  considerably  distended.  Its  size  and  shape  vary 
according  to  its  contents,  bat  it  ia  generally  moeh 
longer  than  wide,  rounded  in  front,  swollen  toward  tike 
middle,  and  tapering  behind.  Ita  upper  end  extendi 
a  short  distance  beyond  the  opening  of  the  oeaophagiu 
into  it.  Aboat  opposite  the  latter  point,  on  the  ventral 
aspect  of  the  crop,  the  aubingluvial  part  of  the  CBiopfa- 
agua  begins  and  runs  backwards  to  the  ventricnlas, 
forming  a  short,  narrow  tube.  The  ventriculua  is 
smaller  than  the  crop  when  the  latter  is  fully  distended. 
Anteriorly  it  bears  two  large,  lobular  cseca,  each  being 
rather  flat  and  expanded  beyond  ita  base.  The  stomach 
lies  with  most  of  its  long  axis  in  an  an tero- posterior 
direction.  It  is  widest  through  the  middle;  in  front 
of  this  it  is  slightly  constricted,  white  in  the  opposite 
direction  it  becomes  very  much  narrowed,  and,  assum- 
ing a  tubular  form,  makes  a  bend  to  the  left.  It  goes 
a  short  distance  in  this  direction  and  then  meets  the 
hind-gut.  The  latter  turns  immediately  backward  and 
rans  in  a  straight  line  to  the  exterior.  It  is  divided 
into  an  anterior,  narrow,  prerectal  part  and  a  posterior, 
enlarged  rectum.  The  former  bears  at  its  anterior  end 
the  tour  Malpighian  tubules,  becomes  enlarged  toward 
its  middle,  and  is  separated  posteriorly  from  the  rectum 
by  a  slight  constriction.     The  latter  is  much  distended 
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in  front,  where  six  large,  oval,  rectal  glands  are  situ- 
ated, but  becomes  narrowed  posteriorly,  the  hind  half 
being  a  straight,  narrow  tube  opening  into  the  upper 
part  of  the  genital  cavity.  The  relative  size  and  shape 
of  each  of  these  parts  vary  greatly  with  their  contents. 
The  crop  is  provided  with  very  prominent  longitudinal 
and  transverse  muscles,  which  form  a  network  of  fibers 
over  it. 

It  is  evident  that  in  such  an  alimentary  canal  as  that 
just  described  there  are  two  distinct  divisions  in  addi- 
tion to  those  of  the  alimentary  canal  of  an  Amblyceran 
species.  The  crop  of  Eurymetopus  forms  a  part  distinct 
and  sharply  separated  from  the  oesophagus  in  front, 
and  also  sets  off  that  portion  of  the  oesophagus  between 
itself  and  the  stomach  as  a  distinct  division  of  the  ali- 
mentary tract.  The  bits  of  feathers  that  form  the  food 
of  the  insect  are  generally  almost  as  long  as  the  crop 
and  always  lie  in  it  in  a  longitudinal  direction. 

The  alimentary  canals  of  all  other  Philopterids  in 
which  this  organ  is  known  are  similar  in  all  essential 
respects  to  that  of  Eurymetopus  iaurus  just  described. 
In  Docophorus  lari  the  crop  is  very  much  like  that  of 
Eurymetopus  taurus  in  shape  (plate  xi,  fig.  8).  It 
extends  from  the  anterior  left  part  of  the  body-cavity 
backwards  and  to  the  right.  The  oesophagus  is  narrow, 
lies  in  the  middle  line,  and  enters  the  crop  some  dis- 
tance to  the  right  of  the  anterior  end  of  the  latter. 
Arising  from  the  ventral  surface  of  the  crop,  at  a  point 
some  distance  to  the  left  of  the  opening  of  the  anterior 
part  of  the  oesophagus  into  the  same,  is  the  subinglu- 
vial  part  of  the  oesophagus,  which  passes  backwards  a 
short  distance  and  enters  the  ventriculus.  This  is 
rather  long  and  tapers  very  much  posteriorly.  Its  ante- 
rior end  is  provided  with   a  large,  lobe-like  caecum  on 
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each  side.  Its  posterior  end  is  a  little  bent  just  before 
it  enters  the  hiud-gut.  The  latter  is  short  aud  oarrow. 
The  rectum  is  very  much  expanded  anteriorly,  having 
six  prominent  ret-tal  glands  surrounding  the  posterior 
end  of  the  anterior  smaller  part  of  the  intestine. 

In  Giiniodea  cervinicurnis  the  crop  is  relatively  very 
long  and  tiipering  (plale  xi,  fig,  12).  It  lies  in  an 
almost  antero-posterior  direction  to  the  left  of  the  rest 
of  tlie  alimentary  canal.  Its  anterior  end  is  large  and 
rounded;  posteriorly  it  tapers  to  a  ralher  pointed 
extremity  which  reaches  a  little  farther  back  than  the 
posterior  end  of  the  ventriculus.  When  in  the  natural 
position  its  hind  end  is  bent  to  the  right  and  lies  close 
to  the  stomach.  The  cesophagus  enters  the  crop  on  its 
dorsal  surface  back  of  the  anterior  end.  The  part  of 
the  oesophagus  between  the  crop  and  the  stomach  arise*  1 
Ifoui  Ihtt  foi'iuer  iu  front  of  the  point  at  which  the  an- 
terior portion  of  the  oesophagus  opens  into  it.  The 
stomach  is  rather  long,  but  when  it  is  distended  it  does 
not  taper  very  much  posteriorly,  passing  into  the  intes- 
tine by  a  rather  sudden  constriction.  The  two  cieea  at 
its  anterior  ends  are  relatively  smaller  than  iu  the  other 
forms  described,  and  are  merely  blunt  diverticula  of 
the  ventriculus  without  constricted  bases.  The  pre- 
rectal  part  of  the  intestine  is  very  short  and  narrow. 
The  rectum  on  the  other  hand  is  unusually  large,  hav- 
ing its  anterior  end  very  greatly  dilated  and  provided 
with  six  very  large  and  much  elongated  rectal  glands. 

In  Lipeurua  fuliginosuB  major  the  crop  lies  to  the  left 
side  of  the  body-cavity,  the  rest  of  the  canal  lyiug 
along  the  right.  The  ventriculus  simply  contracts  pos- 
teriorly, passing  gradually  into  the  intestine,  the  two 
being  separated  by  only  a  slight  constriction.  The  rec- 
tum is  comparatively  rather  long  but  otherwise  both  it 
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and  the  rest  of  the  intestine  are  verv  similar  to  the 
others  described. 

Nitzsch  (1874)  figures  the  alimentary  canals  of  the  fol- 
lowing Philopterid  species:  Docophorua  fuacicollis^  D. 
ocellatuSy  and  Lipeurus  jejunus.  That  of  Docophorus 
fuscicollis  differs  in  no  essential  respect  from  those 
forms  already  described.  In  D.  ocellaius  the  openings 
of  the  pre-  and  postingluvial  divisions  of  the  oesoplia- 
gus  are  rather  far  removed  from  the  nearer  end  of  the 
crop.  The  ventriculus  is  very  long  and  bent  upon 
itself,  forming  a  loop. 

The  genus  Trichodectes  (family  Trichodectidie)  pre- 
sents a  rather  remarkable  deviation  from  the  oilier 
Ischnoceran  forms  in  the  shape  and  position  of  the 
crop.  As  already  mentioned,  it  is  of  the  form  of  u 
sack  connected  with  the  oesophagus  some  distance  in 
front  of  the  ventriculus  by  a  narrow,  more  or  less  elon- 
gated neck.  In  Trichodectes  geomyd is  {plate  xi,  fig.  10), 
the  crop  is  rather  smaller  comparatively  than  in  ino*?t 
of  the  Philopterid  forms,  being  about  two-thirdr?  llui 
length  of  the  stomach.  The  neck  is  long  and  slender, 
extending  laterally  from  the  oesophagus.  The  ventric- 
ulus is  large  anteriorly,  where  it  is  produced  into  two 
large  caeca  which  are  not  constricted  at  their  base.-. 
Posteriorly  the  stomach  becomes  narrowed  and  makes 
an  abrupt  bend  in  the  direction  of  the  croj).  At'ur 
running  a  short  distance  in  this  direction  as  a  narrow 
tube  it  passes  into  the  intestine.  This  division  ol  the 
alimentary  canal  goes  backward  from  the  midgut,  lonn- 
ing  a  right  angle  with  the  posterior  tubular  part  of  the  lat- 
ter. The  rectum  is  wide  anteriorly,  where  it  presents  six- 
glands  as  in  the  other  families.  In  a  Trichoihuff.^  trom 
a  horse  the  crop  (plate  xi,  fig.  9)  is  the  same  as  in  T 
geomydis,   but   is    comparatively    even   a  little   -ni:iiier. 
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aiso,  the  neok  is  shorter.  The  ventriealus  with  its 
large  gastric  cffica  is  about  the  same.  Nitzsch  (1874) 
figures  the  alimentary  canal  of  T.  dimax.  Here  the 
crop  differs  somewhat  from  the  two  just  described  in 
that  the  neck  is  very  much  shorter,  the  erop  forming 
a  pear<ehaped  diverticulum  from  the  side  of  the  oesoph- 
agna  and  separated  from  it  by  a  narrow  constriction.  In 
this  form  the  distal  end  of  the  crop  is  the  larger,  while 
in  the  Philopterid  forms  the  proximal  end  i>  the 
larger,  the  distal  end  being  generally  more  or  less 
tapering  and  pointed.  No  intermediate  form  of  a  crop 
between  the  Philopterid  and  Trichodectid  types  has 
been  found,  and  it  is  impossible  to  say  which  u  tbs 
more  primitive. 

PharyHigeal  Selerite. — In  many  genera,  including  all  of 
those  of  the  Ischnocera,  and  one  and  part  of  another 
genus  in  the  Amblycera,  there  is  present  a  cfariously 
formed  selerite  in  the  walls  of  the  pharynx.  It  has 
already  been  described  in  Kellogg's  "New  Mallophaga, 
II,"  under  the  term  "  cesophageat  selerite,"  As  shown 
there,  it  is  a  prominent,  cup-shaped  thickening  of 
the  chitinous  lining  of  the  ventral  wall  of  the  phar- 
ynx, forming  a  depression  in  the  latter.  From  its 
sides  (plate  x,  fig.  7)  chitinous  bands  (is)  run  upward 
around  the  pharynx  and  are  connected  by  muscles  with 
the  dorsal  wall  of  the  head.  From  the  anterior  corners 
a  targe  expansion  {ant.  h)  on  each  side  reaches  forward 
and  upward  in  tlie  walls  of  the  pharynx.  Into  the  ante- 
rior end  of  its  cavity  a  duct  from  two  ventrally  situated 
glands  opens.  The  latter  (plate  x,  fig.  2,  l.g.)  are  oval, 
covered  with  a  chitinous  envelope,  and  supported  by  chi- 
tinous pedicles.  From  the  anterior  end  of  each  a  duct 
runs  forward,  after  traversing  the  ventral  surface,  and 
then  turns  inward  and  backward  to  unite  with  the  duct 
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from  the  other  side.  The  common  duct  thus  formed 
then  goes  straight  back  to  the  sclerite.  The  shape  of 
both  these  organs  is  very  remarkably  constant.  In  one 
or  two  genera  they  present  deviations,  and  also  in  a  few 
scattered  cases,  but  these  will  be  described  farther  on. 

As  was  pointed  out  by  Kellogg  (1896),  these  organs 
are  not  peculiar  to  the  Mallophaga  but  occur  also  in 
the  Psocidse,  having  been  described  for  these  insects 
by  Burgess  (1878).  Outside  of  these  two  groups,  how- 
ever, they  are  not  known  to  occur.  Among  the  Mallo- 
phaga they  are  not  of  universal  occurrence,  but  are 
for  the  most  part  confined  to  one  suborder.  Speci- 
mens of  the  following  genera  were  had  for  examination: 
Ancistrona,  Colpocephalum,  Docophorus,  Eurynietopus, 
Oiebelia,  Ooniocotes,  Ooniodes,  Lcemobothriurti^  Lipeurua, 
Menopon,  Nirmus,  Niizschia,  Oneophorus,  Physostomum, 
Triehodectes,  Trinoton.  The  following  table  shows  the 
distribution  of  the  sclerite  and  glands  among  these 
genera: 


Oenen  with   Sclerite 
and  OUnde  Present. 

Oenere   with    Solerlte 
and  aiande  Absent. 

Qenera  with   Sclerite 

aud  Olands  Present 

or  Absent. 

1   ■ 
Colpocephalum.         Ancistrona. 
Eurymetopus.             Lctmohoihrium. 
Oiebelia.                      Nitzschia. 
OaniocoUs.             '     Physostomum. 
Ooniodes.                '     Trinoton. 
Oneophorus. 

Triehodectes. 

1 

Docophorus. 
Lipeurus. 
Menopon. 
Nirmus. 

The  above  table  shows  that  those  genera  with  the 
structures  present  belong,  with  the  exception  of  Colpo- 
cephalum, to  the  suborder  Ischnocera;  while  those  in 
which  they  are  absent  belong,  without  exception,  to  the 
suborder  Amblycera.     Hence  there  are  no  Ischnoceran 

genera  in  which  the  sclerite  and  glands  are  absent  in  all 
11 


species,  although  in  three  genera  they  are  absent  in  a 
few  cases.  On  ihe  other  hand,  in  the  Ainblycera  they 
are  absent  in  all  but  two  genera,  and  of  these  one  has 
tlieni  present  in  all  species,  bat  in  the  other  they  may 
be  present  or  may  be  absent.  Of  thirty-eight  species 
of  DocophorUB,  twenty-six  species  of  Lipeurtm,  and 
twenty-nine  species  of  Nirmun  examined — all  that 
were  accessible — only  in  Docophornn  icterodet,  Lipeurvs 
piciuratus,  L.  longipilut,  and  Nirmim  nigmUns  are  the 
structures  absent.  From  this  it  is  evident  that  the  ex- 
ceptions to  the  occurrence  of  the  (esophageal  aclerite  and 
glands  in  North  American  Ischnocera  are  few.  It  is 
worthy  of  notice  also  that  the  species  of  this  suborder 
lacking  them  occur  in  the  three  largest  genera, — the 
species  of  Docopkorus,  Lipeumn,  and  N^irmus  being  far 
more  numerous  than  those  of  all  the  other  genera  of 
the  same  suborder  together. 

The  following  genera  have  been  found  so  far  only  on 
European  birds,  Akidoproclus,  Boopia,  Botkriometopus , 
Eureum,  and  Omitkobiua.  Taschenberg  (1882)  and  Pia- 
get  (1880),  however,  give  good  figures  of  all  these  gen- 
era, and  in  their  figures  the  presence  or  absence  of  the 
sclerite  is  apparently  intended  to  be  shown,  although 
whether  it  is  or  is  not  present  is  not  stated  in  the 
description  of  each  species.  The  figures  can  probably 
be  relied  on  to  show  at  least  in  what  species  it  is  pres- 
ent. According  to  them  the  structure  is  present  only 
in  Akidoproctua.  This  genus  and  also  Bothriomelopus 
and  Omitkobiua  belong  to  the  Ischnocera,  so  that  it 
appears  that  there  are  two  genera  of  this  suborder  in 
which  the  sclerite  is  absent;  but  this  is  without  proof. 
If  it  is  absent  in  the  two  Amblyceran  genera,  Boopia 
and  Evrewni,  they  agree  with  most  of  the  other  forms 
of  their  suborder.     The  sclerite  appears  to  be  absent 
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also   in    Gyropua,    an    Amblyceran     mammal-infesting 
genus* 

In  some  species  of  several  genera  the  sclerite  is  not 
of  the  typical  form  described.  In  Docophorus  pertuaue 
it  is  very  much  modified  in  form.  The  body  is  com- 
paratively very  small  and  the  anterior  processes  are  not 
present  at  all.  On  the  other  hand,  the  lateral  circum- 
oesophageal  bands  are  greatly  enlarged,  forming  si  thick 
chitinous  band  passing  upward  around  the  pharynx. 
The  body  of  the  structure  is  so  small  that  it  appears 
merely  as  a  median,  backward-projecting  enlargement  of 
the  rest.  The  dorsal  cavity  is  present,  its  anterior  wall 
and  the  anterior  margins  of  the  lateral  wings  are  trans- 
parent and  continuous  with  one  another.  The  wings 
are  expanded  near  their  bases  but  distally  each  becomes 
narrowed  and  passes  upward  and  somewhat  forward  as 
a  slender  curved  rod.  The  structure  is  of  about  the 
same  shape  in  a  young  specimen  but  the  wings  are  pro- 
portionally smaller.  In  Docophorus  atricolor  the  sclerite 
is  small  and  weakly  chitinized  but  the  anterior  pro- 
cesses are  comparatively  large  and  much  expanded. 
In  Lipeuru8  diversus  the  body  is  elongated,  and  in  L, 
squalidvs  it  is  similar  but  with  the  anterior  processes 
enlarged.  In  several  other  Ischnoeeran  genera  the 
sclerite  is  variously  modified,  but  the  species  in  which 
modification  occurs  are  scattered  and  not  closely  related 
to  one  another. 

In  the  Amblycera  only  two  genera  possess  the  pharyn- 
geal sclerite,  and  in  these  two  the  characteristic  form  is 
not  that  of  the  Ischnocera.    It  is,  however,  typically  the 


^Taschenberg  tigares  Boihriometopus  macrocnemis,  S  and  head  of  $ , 
and  Ornithobiu$  hexophthaimus,  $  and  head  of  6  ,  in  which  the  sclerite  is 
not  shown.  Bat  in  Akidoproclus  rostralus  and  A.  slenopygos  it  i»  plainly 
present.  Piaget  fignres  Boopia  longitamuA,  B.  grandis,  Eureum  cimi- 
coides,  E.  malUu9,  Gyropus  ovalU,  O,  gracilis,  and  G.  turbinalis,  in  all  of 
which  the  sclerite  is  notshown. 
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same.  In  Menopon  and  Oolpocephahim  the  anterior  pro- 
cesses of  the  sclerite  are  very  much  prolonged  forward 
and  are  only  slightly  divergent.  In  some  cases  the 
sclerite  is  extremely  reduced  in  size.  In  ilenopon  fcedus 
the  anterior  processes  are  not  prolonged  but  are  wide 
and  bifid.  These  two  geoera  are  in  other  respects  also 
very  similar,  and  it  is  of  significance  that  in  the  only 
genera  of  the  Amblycera  that  possess  the  sclerite  it  has 
the  same  structure,  different  from  that  prevailing 
amongst  the  Ischnoceran  genera,  in  each. 

The  following  table  gives  the  species  of  Menopon 
examined  that  have  and  do  not  have  the  sclerite  and 
glands: 


Genus  Menopon. 

8ii«i»  wltk   BcltriU 

BpcaMs  vltli   BclHlta 

utA  Olaods  FnHDt. 

taa  GUodi  Abnnl. 

aHi>o-/(MM'alMni 

malU«it 

aiimntlU 

periignatum 

/=rf« 

/.r.M«r«.r 

/utitrcvnt 

r^dieuloium 

inctrivm 

robuHum 

Ulan 

hffrtiunu 

triiienn 

irrampau 

tonffkepkalani 

loomUii 

mtlanoruM 

mr»aUutum 

moaotlaickum 

navisun. 

prlnlaat 

ilrialum 
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It  is  evident  that  the  oesophageal  sclerite  and  con- 
nected glands  might  be  made  use  of  in  determining  the 
relations  of  Menopon  and  Colpocephalum  to  the  other 
genera,  and  also  of  the  Mallophaga  to  other  orders  of 
Insects,  since  they  occur  also  in  the  Psocidse.  But  the 
probable  number  of  yet  unknown  species  is  too  great  to 
allow  of  these  structures  being  used  to  determine  rela- 
tionships of  genera  within  the  order. 

The  Salivary  Organs, — In  1869  Kramer  described  the 
salivary  glands  of  Lipeurus  jejunua.  In  1874  they 
were  mentioned  by  Giebel  in  *'Insecta  Epizoa"  from 
Nitzsch's  notes.  He  gives  no  description  of  them. 
Finally,  in  1885,  Grosse  gave  a  general  account  of 
their  structure  in  the  whole  order,  and  a  special  descrip- 
tion of  those  of  Tetrophthalmu8  chilensis  {Menopon  titan). 
As  far  as  is  known,  all  species  of  Mallophaga  possess 
two  pairs  of  salivary  organs;  in  some  cases  there  is 
evidence  thfeit  only  one  of  each  pair  is  a  gland,  the  other 
being  a  reservoir.  In  any  case  either  one  gland  and  a 
reservoir  or  two  glands  are  situated  on  each  side  of  the 
crop  or  oesophagus.  From  the  anterior  end  of  each 
organ  a  duct  arises  and  passes  forward.  The  two  ducts 
on  each  side  unite  with  each  other,  forming  a  right  and 
left  common  salivary  duct.  These  run  forward  a  vary- 
ing distance  and  then  approach  each  other  and  unite  in 
the  middle  line.  This  final  duct  formed  of  the  four 
primary  ducts  runs  forward  beneath  the  oesohpagus  and 
enters  the  head  where  it  opens  into  the  pharynx. 

In  the  suborder  Amblycera  the  salivary  organs 
appear  to  have  no  constant  form  characteristic  of  the 
subgroup.  Grosse  describes  those  of  Menopon  titan 
(plate  xi,  fig.  2)  as  consisting  of  a  gland  (a)  and  reser- 
voir (b)  on  each  side.  The  glands  are  elongate-oval, 
and  each  has  a  furrow  on  the  inner  side,  from  the  middle 


of  which  the  duct  arises.  The  reservoirs  are  long  and 
club-siiaped,  having  the  duets  passing  forward  from  the 
anterior  ends.  He  describes  also  the  glands  of  a 
Linnobotkrium  as  being  composed  of  twenty  small  tubes 
situated  upon  the  salivary  duct  like  the  teeth  of  a  comb, 

Nitzsch  gives  several  figures  showing  the  salivary 
glands.  In  Menopon  mesoleucwm  two  pairs  of  glands 
are  shown  of  which  the  inner  ones  are  very  long  and 
comparatively  narrow.  They  extend  in  a  straight 
course  backwards  along  the  sides  of  the  alimentary 
canal  as  fur  as  the  rectal  glands.  In  front  they  become 
narrowed  and  pass  gradually  into  the  ducts.  External 
to  each  of  these  is  a  shorter  gland.  This  one  is  also 
rather  elongated  and  tapers  in  front  and  behind.  The 
posterior  end  is  coiled,  while  the  anterior  end  passes 
into  the  duct.  Grosse  makes  the  general  statement 
that  the  salivary  organs  consist  of  a  salivary  gland  and 
a  saliva  reservoir,  and  that  the  latter  are  filled  with  a 
viscous  substance. 

In  the  Ischnocera  the  organs  have  a  more  definite 
shape,  being  much  less  variable  among  the  different 
species.  They  consist  of  two  pairs  of  glands  and  their 
ducts.  Each  pair  lies  on  one  side  of  the  alimentary 
canal  in  the  region  of  the  anterior  end  of  the  crop  and 
is  composed  of  an  outer,  generally  larger  gland,  and  an 
inner,  smaller  one  (plate  xi,  fig.  II,  r  and  g).  In  TVi- 
chodecie8  geomydis  (plate  xi,  fig.  1)  the  two  are  of  about 
the  same  size.  The  inner  one  (6)  has  its  long  axis  trans- 
verse  and  its  larger  end  turned  inwardly;  while  the 
outer  is  oval .  The  outer  organ  generally  has  the  appear- 
ance of  being  a  reservoir  rather  than  a  gland.  Kramer 
studied  the  histology  of  the  two  and  described  the 
cells  of  the  inner,  smaller  one  as  being  remarkably 
distinct,  while  those  of  the  outer  he  says  are  only  with 
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the  greatest  difficulty  made  out  to  be  cells.     He  found 
the  outer  organs  mostly  filled  with  fat-like  drops. 

Both  Kramer  and  Grosse  describe  a  second  set  of 
salivary  glands  found  only  in  the  Ischnocera.  Kramer 
described  those  of  Lipeurus  jejunus  as  consisting  of  a 
group  of  fourteen  cells  attached  to  the  smaller  of  the 
two  glands  just  described.  He  could  find  no  ducts  con- 
nected with  them,  but,  since  they  were  always  present 
and  constant  in  position  and  arrangement,  he  still 
regarded  them  as  having  a  saliva-secreting  function. 
Grosse  observed  them  in  the  genera  Nirmus^  TrichO" 
decteSf  and  Lipeurus.  He  found,  however,  that  they 
occurred  not  only  on  the  crop  but  also  in  groups  of  two, 
six,  and  eight,  connected  with  the  fat  body.  On  this 
account,  and  since  he  also  could  discover  no  duct  in 
connection  with  then,  he  concluded  that  their  function 
as  salivary  organs  was  very  doubtful. 

In  Trichodectea  geomydis  there  can  be  no  doubt  of  this 
glandular  nature,  for  here  ducts  can  be  very  easily 
observed.  If  the  alimentary  canal  be  removed  from 
the  body  and  transferred  to  a  glass  slide,  two  sets  of 
large  cells  may  be  seen  attached  to  the  anterior  end  of 
the  crop.  Each  set  consists  of  seven  cells,  each  pro- 
vided with  two  large,  internal  bodies,  apparently 
nuclei.  The  cells  are  polygonal  and  situated  close 
together.  By  detaching  the  mass  from  the  crop  and  , 
floating  it  out  in  water  it  may  be  seen  to  be  connected 
by  a  very  distinct  duct  with  the  upper  end  of  the  neck 
of  the  crop,  close  to  where  it  joins  the  oesophagus  (plate 
xi,  fig.  10,  g).  This  is  long  enough  to  allow  the  glands 
to  lie  on  the  upper  end  of  the  crop.  On  passing  the 
glands  under  a  cover-glass  the  loosely  united  cells 
spread  apart  and  there  may  be  seen  very  clearly  a  ram- 
ification of  the  main  duct  passing  to  each  one  of  them 
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(plate  xi,  figa.  3  and  4).  It  hence  appears  that  in  this 
species  these  cells  form  a  compound  gland  of  seven 
cells,  each  ecll  being  provided  with  a  duet  of  its  own, 
the  dncts  of  the  several  cells  uniting  and  finally  form- 
ing a  common  duct  which  opens  into  the  alimentary 
canal  at  the  mouth  of  the  neck  of  the  crop.  In  other 
Ischnoceran  genera  examined,  including  Eurynietopuit, 
DocophoruK,  and  Goniodes,  these  glands  are  present  but 
the  cells  in  each  are  more  numerous.  In  Eurt/melopus 
tajirus  (plate  xi,  fig.  fi),  each  gland  is  composed  of  about 
twenty-four  cells  arranged  mostly  in  two  rows,  although 
in  some  specimens,  at  the  posterior  end,  they  are  three 
and  four  rows  wide,  so  that  the  gland  is  posteriorly 
expanded.  Each  possesses  two  nuclear-like  bodies, 
(one  of  these  may  be  a  hollow  space  into  which  the 
duct  opens,  such  spaces  being  present  in  salivary  cells 
of  insects),  and  they  are  all  closely  pressed  together  so 
that  they  assume  polygonal  shapes.  The  presence  of 
a  duct  is  much  more  difficult  to  determine  than  in 
Trichodectes  geomydis,  but  by  removing  the  oesophagus 
and  crop  to  a  drop  of  water  on  a  glass  slide,  as  before, 
and  pushing  the  glands  away  from  the  crop,  they  may 
be  seen  to  be  connected  with  the  latter  by  a  number  of 
fine  fibers.  Upon  focussing  down  on  these  with  the 
microscope,  one  may  be  seen  larger  than  the  rest,  pos- 
•  sessing  a  double-bordered  appearance  characteristic  of 
ducts  when  viewed  with  transmitted  light.  It  is 
attached  to  the  upper  end  of  the  crop  at  one  extremity 
and  at  the  other  to  the  anterior  end  of  the  gland,  where 
it  divides  close  to  the  latter  and  becomes  lost  in  the 
cells.  By  tearing  the  cells  apart  there  may  be  seen 
attached  to  and  ramifying  between  them,  minute,  deli- 
cate processes,  apparently  tubules. 

A  third  set  of  glands  opening  into  the  anterior  part 
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of  the  alimentary  canal  are  those  of  the  head,  already 
described  in  connection  with  the  oesophageal  sclerite. 
With  regard  to  the  salivary  glands,  then,  not  consid- 
ering those  glands  of  the  head,  the  two  suborders  differ 
as  follows:  The  Amblycera  possess  simply  two  pairs  of 
salivary  organs — a  gland  and  reservoir  on  each  side  of 
the  alimentary  canal.  These  are  of  variable  shape, 
since  they  may  be  simple  and  relatively  small  or  very 
large,  or  they  may  be  compound,  consisting  of  as 
many  as  twenty  separate,  secreting  tubules.  The  Isch- 
nocera  possess  a  pair  of  simple,  small,  only  slightly 
variable,  salivary  organs  on  each  side  of  the  alimentary 
canal.  These  are  evidently  the  homologs  of  the  sali- 
vary organs  of  the  other  suborders,  since  their  ducts 
unite  with  one  another  in  the  same  manner,  and  since 
their  general  position  is  the  same.  In  addition,  they 
have  a  pair  of  small  compound  glands  each  element  of 
which  consists  of  a  single  cell  provided  with  a  sepa- 
rate ductule.  The  species  of  the  Amblycera  are  speci- 
alized individually,  those  of  the  Ischnocera  as  a  group. 

The  Malpighian  Tubules. — In  all  cases  known  there 
are  four  and  only  four  Malpighian  tubules.  They  are 
simple  tubes  generally  variously  dilated  near  their  bases. 
This  dilatation  may  form  a  short  oval  enlargement 
of  the  vessels  as  in  Docophorus  lari  (plate  xi,  fig.  8), 
or  it  may  be  long,  and  even  occupy  half  the  length  of 
the  tube  as  in  Menopon  titan  (plate  xi,  fig.  13).  These 
enlarged  parts  of  the  tubes  are  very  variable  in  size, 
and  according  to  the  specimen  may  be  present  and 
large  or  entirely  absent  in  the  same  species.  In  Col- 
pocephalum  osborni  the  basal  parts  of  the  two  tubes  on 
each  side  are  united  for  a  short  distance  (plate  xi, 
fig  7).  The  vessels  are  generally  very  much  convoluted 
and  form  a  tangled  mass  of  tubes  about  the   lower  part 
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of  the  alimentary  canal.  In  others,  however,  they  are 
straight.  In  Menopon  titan  they  form  V-shaped  tubes 
with  the  bend  forward  and  the  inner  arm  joining  the 
intestines.  Each  tube  consists  of  an  apparently  struct- 
ureless investing  membrane  (plate  xi,  fig.  6),  of  a  single 
layer  of  large  granular  epithelium  cells  within  this,  and 
finially  of  a  thin  intima  lining  the  epithelium.  The 
lumen  is  narrow  and  irregular  since  the  inner  ends  of 
the  cells  are  angular,  and  a  convexity  on  one  side  of  the 
lumen  fits  into  a  concavity  of  the  epithelium  on  the 
opposite  side. 

III.     The   Respiratory   System. 

The  tracheae  are  disposed  in  two  main  trunks,  one  on 
each  side  of  the  body,  reaching  from  the  posterior  end 
of  the  abdomen  into  the  head.  Spiracles  are  situ- 
ated laterally  on  the  dorsal  side  of  the  abdominal  seg- 
ments, and  in  some  species,  as  Menopon  titan,  there  is  a 
spiracle  on  each  side  of  the  prothorax  (See  Kellogg, 
1896).  A  short  branch  connects  each  spiracle  with  the 
main  longitudinal  trunk  of  the  same  side.  Opposite  the 
union  are  given  ofiF  several  branches  to  the  various 
organs  of  the  body.  In  the  head  the  lateral  trunks 
end  by  dividing  into  numerous  branches.  No  dilatation 
of  the  tracheae  occurs  at  any  point.  In  Menopon  titan 
a  large  transverse  trunk  connects  the  two  lateral  trunks 
in  the  fourth  abdominal  segment. 

IV.     The    Nervous    System. 

The  nervous  system  consists  of  a  brain  and  sub- 
lesophageal  ganglion  in  the  head  and  a  lar^e  ganglion 
in  each  of  the   thoracic   segments.      From  the  two  head 
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ganglia  are  given  oflf  branches  to  the  mouth-parts  and 
sense-organs.  Each  thoracic  ganglion  sends  laterally  a 
large  branch  to  the  corresponding  legs.  The  last  one 
gives  off,  in  addition  to  these,  branches  that  go  back- 
wards into  the  abdomen,  supplying  the  organs  there  sit- 
uated. In  Eurymeiopus  taurus  (plate  xvi,  fig.  7)  the 
brain  is  large,  much  wider  than  long,  and  consists  of 
two  lobes  united  in  the  middle  line.  Each  lobe  expands 
greatly  laterally.  The  posterior  border  of  the  brain  is 
convex,  notched  in  the  middle  line.  The  anterior  bor- 
der is  very  concave.  The  brain,  therefore,  presents 
from  above  the  appearance  of  being  composed  of  two 
large  lateral  masses  connected  in  the  middle  line  by  a 
narrow  commissure.  From  each  anterior  outer  angle  a 
trunk  passes  downward  and  backward  to  the  anterior 
end  of  the  suboesophageal  ganglion.  These  form  the 
circumoesophageal  commissures,  and  from  each  a  small 
trunk  runs  forward  to  a  very  large  frontal  ganglion  sit- 
uated in  the  median  line  between  the  anterior  ends  of 
the  two  cerebral  lobes.  The  suboesophageal  ganglion  is 
larger  than  the  brain  and  is  situated  in  the  lower  part 
of  the  head  beneath  the  oesophagus  near  the  occipital 
margin.  It  is  somewhat  triangular  in  shape,  with  one 
side  turned  forward. 

The  brain  and  suboesophageal  ganglion  of  Menopon  titan 
(plate  xvi,  fig.  8)  are  very  similar  to  those  of  Eurymetopus 
taurus.  Dorsoventral  longitudinal  sections  show  that 
the  brain  is  rather  thick  and  that  the  lateral  lobes  are 
expanded  posteriorly  as  well  as  laterally.  The  circum- 
oesophageal commissures  are  inclined  at  an  angle  of  about 
forty-five  degrees.  The  frontal  ganglion  is  smaller  than 
in  Eurymetopus  taurus  and  is  connected  by  a  short  trunk 
with  the  upper  end  of  each  circumoesophageal  commis- 
sure.   From  it  a  branch  runs  forward  to  the  labium.    The 
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saboBsopfaagesl  ganglion  is  oval  in  lougitudiual  stictiona. 
The  peripheral  part  of  each  is  composed  of  rather  large 
cells.  Fibers  pass  from  the  lower  gangliou  through  the 
oommissareB  to  the  onter  anterior  Hiigics  of  the  hraiu, 
where  they  radiate  in  all  diFfiotions  to  the  peripheral  cells. 
Transverse  sections  of  the  brain  of  Menopon  sp.  (plate 
xii,  figs.  1-4,  br),  followed  from  before  backwards, 
show  in  front  the  email,  diaanitedsertious  which  farther 
back  (fig.  1)  become.enlarged  in  an  inner  and  ventral 
direction  and  connected  with  the  suh>£sophagea1  gan- 
glion (8^)  by  two  short,  straight  trunks.  The  latter 
ganglion  is  very  flat  in  front.  Back  of  the  commiaaures 
(fig.  2)  the  lobes  of  the  brain  enlarge  and  become  ovoid 
in  sections,  with  the  large  end  turned  inward.  The 
lubcesophageal  ganglion  is  still  flattened  and  slightly 
constricted  in  the  middle.  Sections  passing  through 
the  eyes  (fig.  3)  show  a  narrow  commissure  passing  over 
the  pharynx  connecting  the  previously  separated  cerebral 
lobes  which  are  now  oval  in  shape.  The  suboesophageal 
ganglion  is  still  fiat  but  slightly  enlarged  laterally. 
Still  farther  back  (fig.  4)  the  transverse  commissure 
of  the  brain  has  increased  in  thickness,  and  the 
Bubsesophageal  ganglion  greatly  enlarged,  especially 
laterally. 

The  three  thoracic  ganglia  are  large,  situated  close 
together,  and  each  is  generally  larger  than  the  one  in 
front.  In  Eurymetopus  taurus  each  ganglion  is  hexag* 
onal  viewed  dorsoventrally  (plate  xvi,  fig.  7),  with 
two  sides  transverse,  one  in  front  and  the  other  behind. 
The  most  posterior  ganglion  is  large  and  joined  to  the 
mesothoracic  ganglion  by  its  anterior  side.  From  the 
lateral  angles,  which  are  a  little  back  of  the  middle,  large 
trunks  are  given  off  to  the  lege,  and  from  the  posterior 
angles  larger  branches,  one  on  each  side,  go  backwards 
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into  the  abdomen.  The  mesothoracic  ganglion  is 
smaller  than  the  last  one,  but,  except  that  the  lateral 
edges  are  more  nearly  equal,  is  very  similar  to  it.  Its 
anterior  side  joins  the  posterior  side  of  the  one  in  front, 
and  from  its  lateral  angles  trunks  arise  that  supply  the 
mesothoracic  legs.  The  prothoracic  ganglion  is  more 
elongated  than  the  others  and  the  lateral  angles  are 
relatively  farther  back,  but  as  before,  the  leg  branches 
arise  from  them.  There  are  no  interganglionic  com- 
missures between  the  thoracic  ganglia  but  the  protho- 
racic ganglion  is  connected  with  the  suboesophageal 
ganglion  by  two  short,  longitudinal  trunks.  In  other 
forms  the  thoracic  ganglia  are  a  little  more  separated, 
but  in  all  cases  known,  the  nervous  system  is  much 
concentrated  and  ganglia  never  occur  in  the  abdomen. 
LfOngitudinal  sections  of  Menopon  titan  (plate  x,  fig.  1) 
show  that  the  thoracic  ganglia  (^i,  g^,  and  ^3)  are  oval 
longitudinally  and  have  an  outer  layer  of  large  cells  like 
those  in  the  head.  Transverse  sections  of  Menopon  sp. 
(plate  xii,  figs.  5-7)  show  that  each  ganglion  (^i  and  92) 
is  double  and  very  large.  In  Eurymetopus  taurua  (plate 
xvi,  fig.  7)  each  ganglion  is  supplied  with  trachese 
from  a  large,  transverse  commissure  {t  r)  passing  trans- 
versely from  one  main,  lateral,  tracheal  trunk  to  the 
other.  Each  of  these  transverse  trunks  is  applied  very 
closely  to  the  posterior  part  of  the  corresponding  gan- 
glion, and  gives  oflf  into  the  latter  numerous  ramifying 
branches. 

V.     The   Dorsal   Vessel. 

The  heart  was  first  described  by  Wedl  in  1855. 
Nitzsch  says  nothing  about  it.  Kramer  in  1869, 
briefly    described    that    of    Lipeurus   jejunus,       Grosse 
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ttdils  little  to  the  descriptions  given  by  Wedl  and 
Kramer.  Wedl  found  that  it  could  be  studied  success- 
fully  only  in  living  animals.  According  to  him  the 
heart  proper  of  Menopon  pallidum  is  one-chambered 
and  is  situated  in  the  next  to  the  last  abdominal  seg- 
ment just  below  the  dorsal  wall.  The  inner  cavity  is 
provided  in  front  and  behind  with  an  opening.  It  con- 
sists of  a  molecular  parenchymous  part  on  each  side, 
and  a  median  membranous  part.  From  the  lateral, 
thickened  part  there  arise  ragged  prolongations  remind- 
ing one  of  the  papillary  muscles  of  the  vertebrate 
iieart,  and  which  terminate  in  fine  thread-like  fibers 
attached  to  the  median  membranous  walls  of  the  heart. 
To  the  outer  side  of  the  parouchymous  part  are  attached 
on  each  aide  a  bundle  of  tense  fibers,  which  may  be 
termed  the  right  and  left  suspensory  fibers  of  the  heart. 
The  dorsal  aorla  has  a  swelling  at  its  base  forming  a 
bulbus  arteriosus.  This  has  on  each  side  a  bundle  of 
fibers,  the  right  and  left  suspensory  fibers  of  the  bulbus 
arteriosus.  Likewise  at  the  opposite  end  of  the  heart  is 
a  swelling  forming  the  bulbus  venosus.  This  has 
two  prolongations  at  its  posterior  end  which  appear  to 
be  inlet  tubes  allowing  the  entrance  of  the  blood 
into  the  bulbus  venosus.  At  the  posterior  end  is  a 
median  row  of  fibers. 

Kramer  describes  the  heart  of  Lipeurus  jejiinua  as  a 
long  narrow  tube  enlarged  at  its  posterior  end.  Here 
are  attached  the  very  much  reduced  wing-muscles, 
Wedl  does  not  mention  these  but  very  probably  refers 
to  them  when  he  describes  the  "suspensory  fibers".  At 
the  posterior  end,  according  to  Kramer,  are  four  open- 
ings to  admit  the  blood.  Wedl  states  that  the  heart- 
beats amount  to  112-120  per  minute  in  specimens  just 
taken  from  the  living  host,  but  sink  to  66-52  in  speci- 
mens taken  from  a  Lost  that  has  been  dead  a  day  or  so. 
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He  further  describes  the  manner  in  which  the  different 
parts  of  the  heart  and  aorta  contract,  and  also  gives  an 
account  of  the  methods  he  used  in  making  his  observa- 
tions. Finally  he  states  that  he  examined  several  rep- 
resentatives of  the  Philopteridae,  such  as  Lipeut'us  vari- 
abilis, Ooniodes  colchiciy  and  Docophorus  airatus,  but 
apparently  he  determined  merely  that  the  heart  is  pres- 
ent in  these  forms. 

VJ.     The    Reproductive    Organs. 

The  reproductive  organs  of  both  the  male  and  the 
female  may  be  divided  ontogenetically  into  (1)  parts 
derived  from  the  interior  of  the  body,  including  the 
testes  or  ovaries,  the  vasa  deferentia  or  oviducts,  and 
the  vesicula  seminalis,  ejaculatory  duct  or  vagina  and 
spermathseca;  and  (2)  into  parts  derived  from  the 
exterior  of  the  body,  including  a  genital  cavity  in  both 
sexes,  and  an  eversible  penis  with  variously  developed 
accessory  chitinous  parts  in  the  male.  According  to 
Nusbaum  (1882)  the  embryological  origin  of  the  internal 
organs  of  Lipeurus  bacillus  and  Goniocotes  hologasier 
is  as  follows :  The  parts  arise  from  four  fundaments. 
Two  of  these  are  derived  from  the  mesoderm  and  give 
rise  to  the  testes  or  ovaries  and  the  vasa  deferentia 
or  oviducts;  the  others  are  derived  from  the  epi blast  of 
the  ventral  side  of  the  fourth  abdominal  segment,  and 
give  rise  to  the  vesicula  seminalis  and  ductus  ejacula- 
torius  of  the  male  or  the  vagina  and  spermatha^ca  of  the 
female.  The  second  pair  subsequently  unite  forming 
the  unpaired  organs  of  the  adult.  The  latter  are  hence 
strictly  external  since  they  originate  from  the  epiblast 
of  the  embryo.  For  convenience  of  description,  how- 
ever,   the    parts   are   classified   better   as    internal    and 
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external  genitalia,  in  which  the  terms  internal  and  exter- 
nal are  used  relatively  with  regard  to  the  adult  structure. 

1.       THE     MALE     ORGANS. 

The  Internal  Male  Genitalia, — The  testes  are  either 
six  or  four  in  number  in  adults,  the  former  number 
being  confined  to  the  Amblycera  and  the  latter  to  the 
Ischnocera.  In  the  Amblycera  they  are  variously- 
shaped  organs  lying  in  the  lateral  parts  of  the  adorn- 
inal  cavity,  three  on  each  side,  one  in  front  of  the  other. 
Each  opens  by  a  short  vas  deferens  into  a  common  sperm 
duct.  In  the  Ischnocera  the  testes  are  two  in  number 
on  each  side.  They  are  generally  pyriform,  having  the 
pointed  ends  turned  away  from  each  other  and  each 
terminated  by  one  or  two  fine  threads,  and  having  the 
blunt  ends  approximated  and  connected  by  a  short,  nar- 
row commissure  from  which  the  common  vas  deferens 
arises.  The  other  internal  reproductive  organs  of  the 
male  are  essentially  alike  in  the  two  suborders.  The  vas 
deferens  on  each  side  runs  generally  first  backward  from 
the  testis  and  then  turns  forward  to  enter  the  sperm  ves- 
icle. The  latter  organ  is  usually  single,  but  is  composed 
of  right  and  left  lobes  which  in  many  cases  are  easily 
separated  and  which  are  sometimes  normally  discon- 
nected. In  all  cases  their  lower  ends  open  into  a  com- 
mon ejaculatory  duct.  This  goes  to  the  exterior  and 
may  be  either  straight  or  variously  bent.  The  two  halves 
of  the  sperm  vesicle  when  not  entirely  separated  exter- 
nally are  essentially  distinct,  since  each  half  possesses 
its  own  lumen,  into  which  the  vas  deferens  of  the  same 
side  opens.  Figure  4,  then,  may  be  taken  to  represent 
diagrammatically  the  typical  condition  of  the  internal 
male  genitalia  of  the  whole  order.      The  figure  as  it  is 
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represents  more  exactly  the  Amblyceran  structure,  but 
the  Ischnoceran  may  be 
produced  from  it  by  sup- 
pressing one  testis  on  each 
side  and  drawing  the  other 
two  toward  each  other 
while  their  distal  ends  are 
turned  in  opposite  direc- 
tions. Nusbaum  states 
that  in  Lipeurus  bacillus 
and  in  Ooniocotes  hologas- 
tcTf  two  Ischnoceran  spec- 
ies, the  fundaments  of  the 
testes  in  the  embryos  form 
each  three  lobes,  of  which 
the  posterior  two   develop     ^.    ,    ^,  ,**..*     , 

^  ^  ^        Fig.  4.— Diagram  of  the  Internal   repro- 

intO  testes,  while  the  anter-     dnctlre  organs  of  the  male  Mallophaga:  e. 
•  i.  1.  ■  mi.  •        testes:    vd,    vaaa    deferentia;    n,    Teslcula 

lor  one   atrophies.       This  .eminaiis. 
anterior    lobe,    if  it  repre- 
sents a  third  testis,  establishes  three  on  each  side  as  the 
typical  number  of  testes  in  the  whole  order. 

In  Phyaostamum  diffusum  (plate  xiii,  fig.  9)  the  testes 
are  rather  small.  The  most  anterior  is  situated  rela- 
tively rather  far  in  front  of  the  others,  and  is  trian- 
gular in  outline,  having  the  base  turned  forward.  Its 
posterior  end  becomes  rather  gradually  narrowed,  pass- 
ing into  the  vas  deferens.  The  middle  and  posterior 
testes  are  enlarged  toward  their  bases  and  pointed  at 
their  distal  ends.  Each  is  connected  with  the  vas 
deferens  by  a  short  vas  eflferens.  The  sperm  duct  runs 
a  short  distance  back  of  the  last  testis  and  then  turns 
forward  to  the  seminal  vesicle.  This  organ  lies  iu  the 
third  abdominal  segment.  It  is  rather  small,  being 
about  the  length  of  the  segment  in  which  it  is  situated. 

12 
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It,  is  bilobed,  being  divided  by  median  dorsal  and 
ventral  furrows  into  a  right,  and  left  half.  Each  half  is 
again  partially  divided  by  a  longitudinal  furrow  into 
two  secondary  lobes,  the  outer  of  which  is  thinner 
than  the  other.  From  the  posterior  end  of  the  vesicle 
&  wide,  almost  straight  ejaculatory  duct  passes  to  the 
exterior.  Its  lower  half  is  provided  with  a  strong, 
transverse  musculature.  The  vasa  deferentia  appear  to 
open  into  the  ejaculatory  duct  at  a  point  above  its  mid- 
dle, They,  however,  merely  become  attached  to  this 
duct  here,  since  they  run  forward  along  its  sides,  closely 
bound  to  it,  and  enter  the  sperm  vesicle. 

The  vesicula  seralnalis  of  Trinoton  luriduin  is  elon- 
gated antero-posteriorly,  tapers  anteriorly,  and  is  en- 
larged and  rounded  posteriorly.  From  it  the  ejacu- 
latory duct  runs  forward  and  to  the  left.  Soon  it  makes 
an  abrupt  bend  backward  and  toward  the  middle  line 
again,  where  it  enters  a  greatly  enlarged  and  very 
muscular  division  which  opens  to  the  exterior. 

The  whole  reproductive  system  of  Menopon  titan  is 
very  greatly  modified  by  an  extreme  complication  of 
the  different  parts.  They  are  all  essentially  the  same, 
however,  as  in  other  species,  and  the  modification  is 
mostly  confined  to  the  parts  developed  from  the  exterior 
and  to  the  muscles  attached  to  these  parts.  These  will 
be  described  farther  on.  The  main  modification  of  the 
inner  organs  is  a  great  increase  in  the  length  of  the 
ductus  ejaculatorius.  The  testes  {plate  xiii,  fig,  10,  () 
are  ova),  elongated  tubes  situated  along  the  sides  of  the 
body.  The  most  anterior  on  each  side  is  connected 
with  the  anterior  end  of  the  vas  deferens  of  the  same 
side.  The  second  and  third  are  connected  with  the  same 
duct  at  points  farther  back  by  rather  long  vasa  eSer- 
entia.     The  part  of  the  vas  deferens  between  the  first 
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and  second  testes  (beginning  with  the  one  in  front) 
is  longer  than  that  between  the  second  and  third.  The 
anterior  end  of  each  testis  reaches  some  distance 
anterior  to  the  posterior  end  of  the  one  in  front.  Each 
vas  deferens  proceeds  a  short  distance  back  of  the  last 
testis  and  then  turns  toward  the  median  line  of  the 
body,  the  two  are  here  connected  by  a  transverse  duct 
(c  d)  and  enter  the  large  mass  of  muscles  surrounding 
the  invaginated  penis  (this  structure  together  with  the 
muscles  will  be  described  under  the  head  of  the  External 
Genitalia;  see  posiea).  They  pass  between  the  fibers 
and  enter  the  cavity  surrounded  by  them;  turning  then 
forward  they  run  in  this  direction  along  the  upper  part 
of  the  cavity  to  the  anterior  end  of  the  latter.  Here 
they  emerge  from  the  muscles  and  go  forward  to  the 
vesicula  seminalis  (sv),  each  entering  the  side  of  this 
organ  toward  the  set  of  testes  with  which  it  is  in  con- 
nection. 

The  seminal  vesicle  is  very  large,  composed  of  two 
only  slightly  united  lobes.  It  is  elongated  antero-pos- 
teriorly,  tapering  at  both  ends,  and  connected  with  the 
ductus  ejaculatorius  at  its  posterior  ends.  The  latter  is, 
as  stated,  a  very  long  tube,  and  is  consequently  very 
much  coiled.  It  begins  at  the  posterior  completely 
united  end  of  the  vesicula  seminalis  as  a  rather  wide 
tube.  It  runs  backwards  from  here  only  a  short  dis- 
tance and  then  makes  a  turn  toward  the  median  line, 
the  seminal  vesicle  being  situated  a  little  to  the  left. 
Here  it  makes  a  small  loop  upon  itself  and  then  runs 
forward  to  near  the  anterior  end  of  the  seminal  vesi- 
cle, which  reaches  forward  into  the  metathorax,  mak- 
ing during  this  course  a  second  loop  upon  itself.  At 
the  anterior  end  of  the  vesicula  it  makes  a  sharp  bend 
backward,  dorsal  to  the  vesicula,  and  runs  in  a  straight 
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line  to  its  posterior  end,  where  it  becomes  narrower 
and  tarna  toward  the  middle  line.  It  reaches  the  trans- 
verse mascles  of  the  penis  and  becomes  here  thrown 
into  several  loops,  and  then  rans  forward  among 
the  longitudinal  mascles  of  the  penis  to  the  anterior 
end  of  the  innermost  (inf)  tube  of  the  latter,  with 
which  it  becomes  continoous. 

Nitzsch  does  not  describe  extensively  tho  repro- 
duOtive  organs,  merely  giving  a  general  description  of 
them  for  the  different  suborders.  He  figares,  however, 
the  male  organs  of  Golpoc^^halum  flaveacene  and  of  Men- 
opon  pcUliduTa.  In  the  former  (plate  ziii,  fig.  7)  the  six 
testes  {t)  are  pear-shaped,  sitoated  with  their  bfoad  ends 
upon  the  vasa  deferenti&  (vd),  with  which  they  are  con- 
nected by  very  short  secondary  ducts.  Their  pointed 
ends  are  terminated  each  by  a  short  fiber.  The  vasa 
deferentia  run  backward  and  inward,  uniting  with  tho 
basal  portion  of  the  ductus  ejaculatorius  {ej)  far  from 
the  vesicula  seininalis  (av).  The  latter  is  somewhat 
elongated  divided  longitudinally  to  near  its  base  by  a 
median  and  two  lateral  grooves.  The  ejaculatory  duct 
is  very  long.  Immediately  after  leaving  the  vesicula 
seminalis  it  turns  forward  lateral  of  this  organ  and 
runs  forward  to  some  distance  beyond  its  anterior  end; 
the  duct  then  turns  backward  and  slightly  inward,  end- 
ing in  a  somewhat  enlarged  basal  part  to  which  is 
attached  an  internal  chitin  rod  (r).  In  this  form  and 
in  Pkysostomum  diffueum  the  ductus  ejaculatorius  is  very 
wide  compared  with  this  duct  in  Menopon  titan  and 
Menopon  pallidum.  In  Pkysostomum  it  is  provided 
with  very  prominent  transverse  muscle  fibers. 

In  Menopon  pallidum,  as  figured  by  Nitzsch,  the  testes 
are  small,  oval,  and  connected  with  the  vasa  deferentia 
by  rather  long  ducts.     The  vasa  deferentia  are  much 


NEW    MALLOPHAGA.  181 

convoluted  in  the  portion  lying  between  the  testes  and 
their  proximal  ends.  The  vesicula  seminalis  is  ex- 
panded and  four-lobed  at  its  distal  end,  two  lobes  being 
situated  on  each  side  of  the  median  line.  From  each 
of  the  two  inner  lobes  a  short  twisted  blind  tube  runs 
forward.  The  posterior  end  is  rather  pointed  and 
passes  into  the  ejaculatory  duct.  This  duct  is  long  and 
narrow,  and  is  thrown  into  numerous  convolutions, 
which,  however,  all  lie  between  the  vesicula  seminalis 
and  the  external  genital  opening.  The  vasa  deferentia 
open  into  the  base  of  the  ductus  ejaculatorius. 

The  following  are  examples  of  the  male  organs  of  the 
Ischnocera.  In  Eurymetopus  taurus  (plate  xiii,  fig.  8) 
the  testes  (t)  are  four  in  number,  two  on  each  side. 
Each  is  a  small  pear-shaped  organ  having  the  taper- 
ing end  terminated  by  a  fine  thread.  The  two  on  each 
side  are  closely  connected  by  a  rather  wide  commissure. 
They  lie  in  the  lateral  part  of  the  body  cavity  in  the 
third  and  fourth  abdominal  segments  close  to  the  dorsal 
wall,  with  their  long  axes  in  an  antero-posterior  direc- 
tion. From  the  inner  side  of  the  commissure  connect- 
ing the  testicles  the  vas  deferens  (vd)  arises.  It  is  a 
narrow  tube  passing  first  backward  and  inward  and 
then  forward  and  inward  till  it  reaches  the  seminal  ves- 
icle (8v).  Each  duct  enters  the  base  of  this  organ  on 
its  own  side.  The  vesicula  is  much  the  same  as  in 
Phyaostomum  and  Colpocephaluvi,  it  being  partially 
divided  into  a  right  and  left  lobe  by  a  median  furrow. 
Each  half  is  then  again  divided  by  median  dorsal  and 
ventral  furrows  on  its  surface.  The  two  middle  lobes  of 
the  four  thus  produced  project  farther  forward  than  the 
lateral  ones.  Near  the  posterior  end  of  the  organ  the 
four  furrows  cease  and  the  ductus  ejaculatorius  (ej) 
takes  its  origin   from  a  very  short,  undivided  portion. 
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The  ductus  is  separated  from  the  vesicula  by  a  constric- 
tion just  in  front  of  which  the  vasa  deferentia  termi- 
nate. The  ejaculatory  duct  is  divided  into  a  wide, 
anteriorly  and  outwardly  running,  proximal  part,  and 
a  narrower,  longer,  and  posteriorly  running,  distal 
part.  The  two  meet  in  front  at  an  acute  angle.  The 
proximal  dilated  part  is  well  provided  with  transverse 
circular  muscles;  the  distal  portion  is  also  provided 
with  muscles  but  not  so  prominently  as  the  other.  The 
ductus  opens  into  the  penis,  but  this  will  be  described 
under  the  next  heading. 

The  testes  (t)  of  Goniodea  cervinicornis  (plate  xiii,  fig. 
3)  are  rather  more  elongated  than  those  of  the  last 
species  described,  but  otherwise  very  similar.  Their 
larger  ends  are  approximated,  and  connected  by  a  com- 
missure narrower  and  longer  than  in  Eurymeiopus. 
The  vasa  deferentia  (vd)  are  simple  tubes  passing  from 
the  commissure  backwards  and  then  forwards  to  the  sem- 
inal vesicle  {sv).  They  enter  the  latter,  however,  far 
up,  almost  at  the  midlateral  points.  In  this  form  the 
vesicle  is  completely  divided  to  its  base  into  a  right  and 
a  left  lobe.  Each  lobe  is  elongated,  tapering  in  front 
and  behind.  It  is  enlarged  in  its  anterior  half,  and 
joined  a  little  below  its  middle  point  by  the  vas  defer- 
ens of  the  same  side.  The  two  lobes  are  connected 
with  the  upper  end  of  the  ductus  ejaciilatorius,  whose 
lumen  is  formed  by  the  union  of  the  cavities  of  the 
seminal  vesicle.  A  short,  backward-running,  proximal 
part  of  the  ductus  is  comparatively  very  narrow.  It 
soon,  however,  enters  on  the  right  a  greatly  enlarged 
division  of  the  duct,  which  extends  anteriorlv  and  to  the 
right  of  the  vesicula.  It  is  longer  than  the  latter,  wide 
through  the  middle,  and  narrowed  at  each  end.  Ante- 
riorly   it    gradually    contracts    into    the    comparatively 
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narrow,  backward-running  part  of  the  duct.  This  pro- 
ceeds to  the  penis,  and  in  its  course  makes  a  bend  to  the 
left  back  of  the  seminal  vesicle,  then,  after  reaching 
the  middle  line  of  the  body,  goes  straight  to  the  exte- 
rior. The  upper  enlarged  part  of  the  duct  is  strongly 
muscular. 

Nitzsch  figures  the  male  organs  of  two  Ischno- 
ceran  species,  Ooniocotes  coinpar  and  Lipeurus  jejunus. 
In  the  former  the  pear-shaped  testes  abut  closely  upon 
each  other  by  their  large  ends,  and  from  between  them 
the  vas  deferens  passes  by  a  convoluted  course  to  the 
upper  end  of  a  posterior  enlarged  part  of  the  ejaculatory 
duct.  The  latter  is  long  and  rather  slender  for  most  of 
its  length.  It  makes  a  large  bend  forward  as  in  the 
other  species  described,  the  inner  arm  of  the  loop  like- 
wise is  considerably  dilated,  but  a  narrow  neck  inter- 
venes between  this  part  and  the  vesicula.  The  latter  is 
partially  divided  anteriorly  into  two  lobes. 

Kramer  (1869)  describes  very  fully  the  male  reproduc- 
tive organs  of  Lipeurus  jejunus.  According  to  him  the 
two  testes  on  each  side  are  acorn-shaped,  having  their 
pointed  ends  terminating  in  a  fine-branched  fiber. 
They  are  formed  by  a  continuation  of  the  outer  homo- 
geneous covering  of  the  testes.  Just  where  they  leave 
the  testes  they  contain  three  or  four  nucleated  cells 
beyond  which  they  become  solid  threads.  Each  divides 
into  two  main  branches  which  are  attached  to  the  dor- 
sal tube,  but  also  by  side  branches  to  the  Malpighian 
vessels  and  to  other  organs,  so  that  they  are  simply 
members  of  the  connective  fibers  that  bind  all  the 
organs  together.  The  slender  vas  deferens  arises  from 
the  united  larger  ends  of  the  testes.  It  consists  of  an 
outer  structureless  covering  and  an  inner  cellular  epi- 
thelium.     He   describes  the   vesicula  seminalis  as  an 
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aooesBory  aecreting  glan^i  Btating  that  the  vasa  defei-e 
tia  enter  it  and  continue  through  it  as  an  integral  part, 
and  then  pass  out  aa  its  duct  forming  the  ductus  ejaoa> 
latoriuB.  Exception  to  this  view  will  be  taken  farther 
on.  According  to  Kramer  the  vesicula  consists  of  a 
rather  long  duct  and  of  the  gland  proper,  the  fonDAr 
widening  itself  suddenly  into  the  latter.  The  walls  ^ 
the  duct  are  composed  of  several  superimposed  parts; 
Surrounding  all  is  a  loose  mass  of  fibers  which  ar* 
partly  nerves  and  partly  connective  threads.  Wii^ia 
this  is  a  fine  structureless  coat  only  here  and  there  pro* 
vided  with  distinct  nuclei,  which  is  continous  over  ihe  , 
whole  gland.  Below  this  is  a  thick  coat  of  oells  insev* 
era!  layers.  Lining  the  duct  is  a  two-layered  intima; 
where  the  duct  passes  into  the  gland  the  two  layara 
diverge,  the  outer  passing  over  the  outside  of  the  gland 
just  beneath  the  outermost  structureless  membrane  of 
the  duct,  which,  aa  stated,  passes  over  the  whole  gland 
also,  and  the  inner  continuing  into  the  cavities  of 
the  gland  as  their  intima.  The  cells  of  the  cellular 
layer  of  the  duct  are  contractile  and  appear  to  be 
muscle-cells  corresponding  with  the  muscular  cells 
of  the  oesophagus  and  crop.  At  the  lower  end  of 
the  gland  the  vasa  deferentia  penetrate  the  two  outer 
membranes  and  run  forward  beneath  a  series  of  wide 
cell-like  plates,  with  which,  however,  they  do  not  unite. 
They  proceed  forward  thus,  surrounded  by  the  plates  as 
by  a  sheath,  along  the  middle  of  the  flat  surface  of  the 
gland  to  near  its  upper  end,  where  they  first  enter  its 
interior  and  then  within  traverse  again  its  whole  length. 
Within  the  gland  they  are  aurrouuded  by  its  secreting 
cells;  at  its  lower  end  they  unite  to  form  the  ductus 
ejaculatorius.  It  is  to  be  noted  that  the  muscle-celt 
layer  of  the  duct  continues  for  only  a  short  distance 
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over  the  base  of  the  gland,  the  latter  being  situated 
within  the  cells  as  a  flower  in  its  calyx.  Kramer  further 
describes  the  penis  and  its  muscles,  and  also  the  origin 
of  the  sperm  and  formation  of  the  spermatophores. 

Transverse  sections  through  the  testes  of  Menopon 
titan  show  that  each  is  surrounded  by  a  structureless 
outer  tunica.  Within  this  is  an  epithelium  of  high 
narrow  cells  projecting  irregularly  with  ragged  edges 
into  the  lumen  of  the  organ.  They  are  all  more  or  less 
curved  and  together  present  somewhat  the  appearance 
of  an  iris  diaphragm  (plate  xiii,  fig.  1).  An  intima  is 
apparently  absent.  The  lumen  of  the  testes  is  not  very 
large  and  is  filled,  in  prepared  specimens,  with  a  granu- 
lar substance  which  is  probably  a  coagulated  fluid. 
The  vasa  deferentia  have  an  outer  tunica  resembling 
that  of  the  testes,  within  this  a  single-layered  cellular 
epithelium.  The  cells  are  much  smaller  and  relatively 
a  great  deal  shorter  than  those  of  the  testes  (plate  xiii, 
fig.  2).  The  lumen  is  small  and  lined  by  a  thin 
structureless  intima  covering  the  inner  ends  of  the 
epithelium  cells.  The  seminal  vesicle  is  composed  of  the 
same  elements  as  the  vasa  deferentia.  The  epithelium 
cells  are  columnar  but  comparatively  short  (plate  xiii, 
figs.  5  and  6).  The  lumen  on  the  other  hand  is  very  large 
and  filled  with  an  apparently  coagulated  (in  mounted 
specimens)  non-ceJlular  substance.  The  organ  in  sec- 
tions is  clearly  seen  to  be  a  double  structure,  for  the  two 
halves  are  almost  entirely  separate.  The  two  cavities 
communicate  only  through  the  upper  end  of  the  ejac- 
ulatory  duct.  The  main  connection  between  the  two 
lobes  is  by  an  apparently  outer  layer  of  the  tunica, 
which  in  the  groove  between  the  two  sides  passes 
across  from  one  to  the  other,  and  an  inner  layer  con- 
tinuing around    its    respective    lobe.     In  some  places. 
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however,  in  the  basal  half  of  the  organ,  the  inner  lay- 
era  of  the  tunicaa  are  absent  and  the  opposing  cells 
fused.  The  ejaculatory  duct  (plale  xiii,  fig.  4)  has  the 
same  structure  as  the  seminal  vesicle  and  vasa  defer- 
eiitia.  Outside  of  its  tunica,  however,  is  a  layer  of 
circular  muscle  fibers.  These  continue  a  short  distance 
over  the  base  of  the  semiual  veBicle  (plate  xiii,  fig.  5) 
and  unile  the  lower  ends  of  its  lobes  more  firmly,  but 
they  soon  cease. 

From  the  preceding  descriptions  il  is  evident  that 
figure  4,  on  page  177,  represents  the  typical  development 
of  the  internal  genital  organs  of  the  males  for  the 
whole  order.  The  only  t;onstant  difference  between  the 
two  orders  in  respect  to  these  organs  is  the  number 
and  relative  position  of  the  testes.  The  latter  organs 
have  no  constant  form  in  the  Arablycera  although  the 
variation  is  small,  while  on  the  other  hand,  in  the 
Ischnocera  the  form  is  almost  entirely  constant.  Thus, 
with  respect  to  the  sperm  glands,  as  was  found  to  be 
the  case  also  with  the  salivary  glands,  the  Ischnocera 
are  specialized  as  a  group,  while  the  Amblycera  are 
specialized  among    themselves  on    a  less  evolved  type. 

It  now  remains  to  consider  the  nature  of  the  atruct- 
ure  referred  to  as  the  vesicula  seminalis.  As  stated, 
Kramer  regarded  it  as  an  accessory  gland,  but  he 
did  not  show  what  its  function  as  a  gland  is.  He 
found,  farther,  that  the  spermatophores  are  not  formed 
in  the  male  ducts,  but  in  the  female  spermathseca. 
That  it  is  composed  of  united  right  and  left  organs  is 
very  evident.  This  is  indicated  by  the  fact  that  it  is 
actually  entirely  divided  into  two  lateral  lobes  in  at 
least  one  form,  and  in  others  it  is  more  or  less  deeply 
cleft,  while  in  none  known  is  it  without  a  median  groove. 
Further,   according    to     Nusbaum    (1882),     it    actually 
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arises  from  two  separated  fundaments  in  the  embryo, 
which  subsequently  unite.  Kramer  states  that  since 
the  secreting  cells  are  arranged  around  two  tubes,  the 
vasa  deferentia,  the  organ  has  the  appearance  of  being 
composed  of  two  closely  united  glands,  and  that  a  sep- 
arating wall  is  actually  present.  Grosse  (1885)  disagrees 
with  Kramer  and  regards  the  structure  as  consisting  of 
two  bladder-like  enlargements  of  the  ductus  ejaculato- 
rius,  which  serve  to  retain  the  spermatozoa  as  they 
come  from  the  testes  until  sent  to  the  exterior  by  the 
contraction  of  the  vesicle.  According  to  him,  accumu- 
lations of  spermatozoa  are  to  be  found  in  the  upper  part 
of  the  organ.  He  states  also  that  a  secreting  power 
cannot  be  denied  to  the  cells  forming  the  wall.  The 
walls  are  thick  and  have  a  glandular  appearance,  but, 
other  than  this,  proof  of  their  secreting  function  appears 
to  be  absent. 

The  embryological  investigations  of  Nusbaum,  if 
correct,  show  clearly  the  relation  of  the  vesicula  semi- 
nalis  to  the  adjacent  parts.  As  has  been  shown,  the 
vesicula  generally  presents  a  four-lobed  appearance, 
being  divided  by  three  longitudinal  constrictions  of 
which  the  median  one  is  the  most  constant  and  the 
best  marked.  According  to  Nusbaum  the  vasa  defer- 
entia unite  with  the  fundaments  of  the  reproductive 
organs  derived  from  the  epiblast.  The  latter  then 
become  each  produced  into  two  lobes  at  their  anterior 
ends  before  they  fuse  with  each  other.  Then,  when 
they  unite,  there  is  produced  a  structure  having  a  four- 
lobed  anterior  end  to  which  the  vasa  deferentia  are 
attached,  and  an  undivided  posterior  part.  The  former 
becomes  the  vesicula  seminalis  and  the  latter  by  elon- 
gation the  ductus  ejaculatorius. 
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The  External  Male  OenUalia. — The  outer  accessory 
structurea  connected  with  the  inner  reproductive  organs 
have  never  been  very  carefully  Btndied.  Kitz8ch(lS18), 
Piaget  (1880,  1885),  and  Taschenberg  (1882)  desoribed 
them  mostly  as  they  appeared  through  the  body^mUli 
Piaget  made  a  few  diBBections.  The  external  orgaos.oon- 
sist  of  two  parts:  (1)  a  simple  or  compound  invagination 
of  the  body>wall  of  the  last  abdominal  segment,  and  (2) 
ohitiuouB  parts  developed  in  the  walls  of  the  invaginar 
tion.  In  addition,  however,  there  are  muscles  attaelrad 
to  these  parts,  situated  within  the  body,  and  whieham 
very  important  and  sometimes  very  comi^iotAed 
adjuncts  of  the  copulatory  organs.  The  following 
daacriptions  represent  all  the  genera  of  which  nuiaa 
ooold  be  obtained. 

Borymetopus  tatinis  (Plate  XIV,  fig.  6,  plate XV,  fig.  1). 
The  male  has  nine  abdominal  segments.  The  last 
tergum  is  very  much  narrowed  from  side  to  side, 
forming  a  triangular  terminal  dorsal  plate  with  the 
apex,  which  is  a  little  invaginated,  projecting  back- 
wards. The  sternum  of  the  last  segment,  on  the 
other  hand,  is  much  enlarged,  projecting  much  beyond 
the  corresponding  tergum  both  posteriorly  and  lat- 
erally as  a  large  plate  with  slightly  upcurved  lateral 
edges.  Above  this  plate  the  top  of  the  copulatory  organ 
may  be  seen  projecting  a  little  beyond  the  end  of  the 
tergum.  By  separating  these  two  plates  a  terminal 
cavity  of  the  abdomen  is  exposed,  having  the  chitinous 
penis  lying  along  the  middle  line  of  its  floor,  and  the 
anns  opening  into  the  upper  posterior  part.  This  space 
will  be  spoken  of  as  the  genital  cavity,  since  it  is  evidently 
formed  to  accommodate  the  reproductive  function,  and 
since  it  contains  the  external  part  of  the  copulatory 
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organ.  The  opening  of  the  alimentary  canal  into  it  is 
apparently  a  secondary  result,  since  the  anus  is 
terminal  atid  exposed  in  the  female  when  the  genital 
cavity  is  in  front  of  the  last  sternum. 

Longitudinal  sections  through  the  male  show  that 
the  genital  cavity  is  formed  by  a  wide  invagination  of 
the  hind  end  of  the  abdomen  (plate  xv,  fig.  1).  The 
cavity  is  almost  as  wide  as  the  body  itself,  and  extends 
from  the  posterior  border  of  the  last  segment  far  into  the 
eighth.  In  its  upper  wall  near  the  posterior  margin  is 
the  anal  opening  (a).  From  its  inner  end  an  evagina- 
tion  of  much  smaller  diameter  than  the  primary  invag- 
ination takes  place,  forming  a  long,  rather  slender,  dis- 
tally  tapering  tube  in  whose  walls  a  thick  deposit  of 
chitin  is  present.  This  is  the  penis  (/>).  From  its  base  a 
large,  wide  chitinous  plate  extends  forward  tviihin  the 
body-cavity  (pi).  The  part  of  the  penis  lying  within  the 
genital  cavity  will  be  spoken  of  as  the  external  part  of 
the  penis,  and  the  plate  extending  forward  within  the 
body  cavity  as  the  internal  part.  It  is  to  be  noted, 
however,  that  the  plate  is  strictly  external,  since  it  is 
simply  a  part  of  the  chitinous  covering  of  the  body, 
and  that  it  is  internal  only  in  the  sense  that  an  inward- 
running  process  of  the  body-wall  is  internal.  The  gen- 
ital chamber  reaches  much  farther  forward  below  the 
penis  than  above  it.  At  the  point  where  the  internal 
and  external  parts  of  the  penis  are  continuous,  the  duc- 
tus ejaculatorius  (ej)  enters  into  the  evagination  of 
which  the  outer  part  is  formed,  and  opens  by  a  termi- 
nal orifice  to  the  exterior.  The  internal  plate  extends 
forward  beneath  the  ductus  ejaculatorius  and  close  to 
the  ventral  wall  of  the  body  to  the  anterior  border  of 
the  second  abdominal  segment.  To  it  the  muscles  (em) 
of  the  penis  are  attached. 
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The  penis  (plate  xiv,  fig.  5)  as  a  whole  is  a  dorsoven- 
trally  flattened  structure.  Its  anterior  three-fourths  is 
wide,  forming  the  internal  plate,  while  the  posterior 
one-fourth  is  wide  at  its  base  but  rapidly  tapers  beyond 
this.  The  posterior  fourth  is  the  external  part  formed 
by  the  chitinous  thickening  of  the  evagination  described. 
Where  the  two  meet,  a  large,  square  area  is  taken  out 
of  the  penis.  The  margins  at  the  side  of  and  behind 
this  are  very  thick.  From  the  former  arise  two  wide 
processes,  one  on  each  side,  which  rapidly  contract  and 
curve  dorsally  and  inwards,  almost  meeting  each  other 
in  the  middle  line.  In  front  of  these,  two  other  pro- 
cesses arise  from  the  anterior  margin  of  the  non-chi- 
tinized  space,  as  two  backward  prolongations  from  the 
inner  edges  of  the  thickened  lateral  margins  of  the  plate 
in  front.  They  extend  backward,  outward,  and  slightly 
ventrally,  terminating  beyond  the  posterior  edges  of  the 
lateral  processes,  and  almost  reaching  across  tlie  unchi- 
tinized  space.  They  are  narrower  than  the  lateral  pro- 
cesses and  taper  but  slightly.  From  the  posterior 
thickened  margin  of  the  unchitinized  area  a  third  pair 
of  processes  arises.  These  are  short,  rapidly  tapering, 
and  continuous  witli  the  ventral  edge  of  the  transverse 
part  behind  the  uncliitinized  area,  this  part  being, 
as  before  stated,  tubular.  These  processes  lie  close 
togetlier,  each  just  to  one  side  of  the  median  line. 
Their  inner  edges  are  slightly  divergent  and  their  outer 
edges  strongly  convergent  and  concave.  Their  tips 
reach  about  as  far  forward  as  the  posterior  ends  of  the 
processes  in  front.  There  are  thus  six  processes — two 
in  front,  two  behind,  and  one  on  each  side — arching 
over  the  unchitinized  space  of  the  chitinous  penis. 
They  surround  the  terminal  portion  of  the  ejaculatory 
duct,  since  the  latter  passes  beneath  the  arch  formed  by 
the  dorsal   {)rocesses   on   its   way  to  the  external  tubular 
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part  of  the  peuis.  The  several  processes  serve,  how- 
ever, partly  for  the  attachment  of  muscles.  The  ante- 
rior half  of  the  internal  plate  is  comparatively  very  thin 
and  tapers  to  a  blunt  termination  in  front.  Back  of 
the  middle,  also,  the  plate  contracts  somewhat  toward 
its  base.  The  external  penis  has  a  large,  thick,  basal 
part,  which  rapidly  contracts  to  a  slender,  tubular,  dis- 
tal part,  terminating  by  an  arrowhead-shaped  enlarge- 
ment, the  posterior  angles  of  which  are  very  sharp. 
This  terminal  tube  curves  downward  a  little  toward  its 
tip  (plate  XV,  fig.  1),  where  its  inner  cavity  opens  to 
the  exterior. 

To  the  anterior  end  of  the  chitinous  penis  on  its 
ventral  side  are  attached  two  wide  sets  of  muscle  fibers. 
These  pass  backward,  outward,  and  a  little  ventrally  to 
the  ventral  wall  of  the  abdomen.  Each  set  is  parallel- 
sided  and  arises  from  the  penis  just  to  one  side  of  the 
middle  line,  and  as  the  two  diverge  backwards  they 
form  only  a  very  small  angle  with  each  other.  To  the 
other  end  of  the  penis  are  attached  four  sets  of  muscles, 
two  dorsal  and  one  on  each  side.  Each  lateral  bundle 
is  attached  to  one  side  of  the  enlarged  subterminal  part 
of  the  penis.  It  passes  forward  and  outward,  forming 
an  angle  of  about  45°  with  the  penis,  to  the  lateral 
wall  of  the  body-cavity.  The  dorsal  muscles  are  near 
the  middle  line,  and  extend  anteriorly,  outward,  and 
dorsally.  These  posterior  sets  are  shorter  than  the 
anterior  ones,  ending  on  the  body  walls  in  the  fourth 
and  fifth  segments. 

The  mechanism  of  the  chitinous  parts,  invaginated 
tube,  and  muscles  is  self-apparent.  The  anterior 
muscles  contracting  push  the  chitinous  penis  backward, 
and  it  carries  outward  the  partly  evaginated  inner  tube 
of  the  genital  cavity,  the  flexible  walls  of  which  become 


erected.  In  this  way  the  externa!  part  of  the  penis  can 
be  protruded  from  the  genital  cavity,  which  during  the 
operation  becomes  itself  more  or  less  erected.  The 
posterior  sets  of  muscles  contracting  reverse  these 
movements,  resulting  in  a  withdrawal  of  the  penis  into 
the  genital  chamber. 

Docophorus  lari  {Plate  XIV,  fig.  S). 

The  chitinous  genitalia  in  this  species  consist  of  a 
large,  thin,  flat  chitinous  plate  situated  within  the 
abdomen  close  to  the  ventral  wall,  and  an  external,  con- 
ical tube  with  two  articulated  lateral  arms.  The  plate 
is  rather  short,  being  less  than  twice  as  long  as  wide. 
Its  greatest  breadth  is  near  its  posterior  end;  it  tapers 
somewhat  forward  but  has  a  wide  rounded  anterior  ter- 
mination. The  external  part  is  tubular  and  represents 
an  inner  tube  evagiuated  from  the  anlerior  end  of  the 
genital  cavity.  Its  walls  are  very  thick  and  entirely 
chitinous.  In  general  shape  it  is,  as  stated,  coDical, 
having  the  internal  plate  passing  forward  from  the  ven- 
tral part  of  the  anterior  end.  Its  lateral  outlines  are 
slightly  convex.  Posteriorly  it  terminates  in  a  slender 
median  prolongation,  at  the  extremity  of  which  ia  the 
external  genital  opening.  Into  the  anterior  end  of  this 
part,  dorsal  to  the  internal  plate,  the  ductus  ejacutatorius 
enters.  Five  processes  surround  the  slender,  parallel- 
sided  terminal  tube.  Two  of  them  are  dorsal,  two  lat- 
eral— one  on  each  side,  and  one  ventral.  The  latter  is 
triangular  in  shape,  rather  elongated  antero-posteriorly, 
and  has  the  more  pointed  apex  pointed  backwards 
in  the  median  line.  The  dorsal  processes  are  much 
longer  than  the  ventral  one.  Each  is  a  flat  plate  reach- 
ing almost  to  the  posterior  end  of  the  central  tube.  It 
expands  toward  its  middle  and  then  tapers  off  again 
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beyond  this  point.  The  approximated  edges  are  straight 
and  lie  each  just  to  one  side  of  the  middle  line,  while 
the  outer  edges  are  very  angularly  convex.  The  lateral 
processes  are  short  and  thick,  somewhat  hook-shaped, 
with  the  ends  turned  outward.  They  reach  a  little 
beyond  the  ventral  plate. 

Two  long  curved  rods  are  attached  externally  to  the 
lateral  aspects  of  the  base  of  the  outer  part  of  the  penis. 
Their  anterior  ends,  by  which  they  are  movably 
articulated,  are  considerably  enlarged.  Each  is  curved 
throughout  its  length,  so  that  the  outer  margin  is  con- 
vex and  the  tips,  which  extend  a  little  farther  back- 
ward than  the  median  parts 'converge.  The  part  of  the 
penis  between  these  processes  is  very  strongly  chitinous. 
The  lateral  margins  of  the  internal  plate  are  much  more 
strongly  chitinized  than  the  median  part,  so  that  in  a 
cleared  and  mounted  specimen  the  former  alone  show 
through  the  body  wall.  Consequently  there  is  the 
appearance  of  an  internal  pair  of  rods  extending  for- 
ward from  the  bases  of  the  external  pair;  and  in  many 
of  the  figures  of  Nitzsch,  Piaget,  and  Taschenberg 
the  chitinous  genitalia  of  the  males  are  represented 
a8  if  this  were  the  case.  The  plates  serve,  as  in 
EurymetopiiB  taurus,  for  the  attachment  of  muscles. 
One  specimen  was  found  with  the  penis  protruded. 
The  lateral  external  rods  were  turned  forward,  over  the 
back  of  the  insect,  so  that  the  median  conical  part  was 
left  projecting  backward  and  upward  alone.  It  is  not 
very  clear  what  the  function  of  the  rods  is,  since  there 
are  numerous  forms,  as  will  be  shown,  in  which  they 
are  absent.  The  turned-forward  position  is  probably 
not  abnormal,  since  they  were  found  thus  in  several 
specimens  of  other  species,  and  some  of  the  drawings  of 
Piaget  show  them  the  same.    They  have  the  appearance 
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of  acting  »s  a  guard  to  tbe  peuis,  or  they  may  hUo 
aerve  as  levers  to  prevent  the  latter  from  being  pustied 
back  into  the  genital  cavity.  The  penis,  however,  is 
otherwise  very  much  the  same  as  iu  those  forms  where 
movable  rods  are  absent. 

ITinnus  pacificus. 

The  penis  is  very  similar  to  tliat  of  Docophorus  lari. 
The  internal  part  is  a  wide  plate  which  tapers  slightly 
forward  and  ends  anteriorly  with  a  wide  rounded  out- 
line. The  proximal  half  of  each  lateral  margin  is 
slightly  convex  and  very  thickly  chitinized,  so  that  the 
two  give  the  appearance  of  a  pair  of  curved  prongs 
reaching  forward  into  the  body  cavity,  since  the  mediau 
part  of  the  plate  ia  comparatively  very  thin  and  trans- 
parent. Between  the  internal  plate  and  the  outer  parts 
is  a  thickened  portion  common  to  both.  The  external 
penia  consists  of  two  lateral  curved  rods  articulated  to 
tbe  base  of  the  median  external  part.  When  the  penis 
is  retracted  within  the  genital  chamber,  these  two  rods 
extend  backward  with  their  tips  approximated  and 
their  concave  edges  turned  toward  each  other.  When, 
however,  the  penis  is  protruded,  the  rods  turn  forward 
over  the  back  of  the  insect  and  become  rotated  outwards, 
BO  that  their  convex  edges  are  toward  each  other  and 
their  tips  divergent.  The  median  external  part  is  pro- 
longed terminally  into  a  slender,  tapering,  chitiuous 
tube,  which  appears  to  bear  at  its  end  the  genital 
opening.  Surrounding  this  are  five  processes  which 
arise  near  its  base  and  are  much  the  same  as  those  of 
DocopkorUH  lari.  On  the  dorsal  side  is  a  pair  of  rather 
long  slender  plates,  on  the  ventral  side  a  slender 
median  rod,  and  on  each  side  a  rather  large,  outward- 
turned  process  reaching  a  little  beyond  the  extremity  of 
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the  ventral  rod.  Ventrad  of  these  last  are  two  small 
cusps.  The  dorsal  laminae  are  much  longer  than  the 
others,  but  the  central  tube  projects  a  little  beyond 
them.  The  last  abdominal  sternum  is  a  wide,  rounded 
plate  which  projects  backwards  so  as  to  lie  beneath  the 
penis  when  this  organ  is  protruded. 

Giebelia  mirabiUs.     (Plate  XIV,  fig.  4). 

In  this  species  the  penis  consists  of  the  same  parts  as 
the  two  last  described,  there  being  present  an  internal 
plate,  an  external  conical  median  part,  and  two  lateral 
processes.  The  plate  is  wide  and  comparatively  very 
short,  its  length  being  only  a  little  greater  than  its 
breadth.  It  lies  within  the  body  close  to  the  ventral 
wall,  and  to  its  dorsal  surface  muscles  are  attached. 
The  sides  are  a  little  concave,  its  anterior  border 
straight  with  corners  rounded.  The  lateral  basal  parts 
are  thicker  than  the  rest.  The  external  intromit- 
tent  part  of  the  penis  is  short,  wide,  with  con- 
vex lateral  edges,  rapidly  contracting  distally,  and 
ending  in  the  middle  line  with  a  short,  narrower  pro- 
longation. This  is  not  entirely  chitinized  as  in  the 
other  forms  described  for  its  distal  half  is  almost  mem- 
branous. At  the  base  of  the  internal  plate  on  its 
dorsal  side  the  ductus  ejaculatorius  enters  the  external 
penis.  The  two  lateral  processes  are  short  and  thick, 
each  being  only  a  little  longer  than  half  the  internal 
plate.  They  are  curved,  having  the  convex  edges 
turned  outward.  They  converge  posteriorly  but  the  tips 
are  turned  straight  backwards  forming  an  angle  with 
the  rest,  so  that  the  terminal  parts  lie  parallel  with 
each  other.  Their  bases  are  enlarged  and  movably 
articulated  to  the  rest  of  the  penis  as  in  the  other 
forms  described.     The  articulation  is  the  same  as  that 
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between  tlie  segments  of  the  body  and  the  joiate  of  the 
logs;  i.  e.,  the  parte  are  contiauous  but  aoa-chitinized 
where  the  articulation  occurs. 

Goniodes  cervinicornis.     (Plate  XIV,  fig.  2). 

The  penis  can  be  protruded  for  a  distance  aboul  equal 
to  three  segments  of  the  abdomen.  The  outer  part  con- 
sists of  a  delicate  merabrauous  tube  evaginated  from 
the  inner  end  of  the  genital  chanibei".  It  ia  protected 
by  three  chitinous  processes  arising  from  a  circular 
ohitinization  surrounding  the  base  of  the  membranous 
penis.  Two  of  the  processes  are  lateral,  long,  slender, 
tapering,  and  somewhat  convergent,  with  the  outer  edges 
convex  and  the  inner  concave.  The  third  is  ventral 
and  median.  It  is  a  narrow  chitinous  rod  having  the 
distal  end  triangularly  expanded,  terminating  somo 
distance  in  front  of  the  posterior  ends  of  the  lateral 
processes.  These  parts  are  free  from  the  wall  of  the 
membranous  penis  but  closely  surround  it.  Lying 
within  the  dorsal  wall  of  the  latter  is  a  thin,  wide,  chitin- 
ous plate  arising  also  from  the  circular  chitinous  base 
of  the  penis.  It  is  shorter  than  the  ventral  process, 
and  has  its  edges  a  little  concave.  From  the  anterior 
ventral  margin  of  the  basal  part  of  the  external  penis 
a  large,  thin,  parallel-sided,  chitinous  plate,  having  a 
rounded  anterior  edge  and  slightly  concave  lateral  edges, 
arises  and  passes  forward  within  the  body-cavity,  giv- 
ing attachment  to  protrusor  and  retractor  muscles. 
It  lies  close  to  the  ventral  wall  of  the  body-cavity,  and 
at  its  base  the  ejaculatory  duct  enters  the  external  penis. 
The  opening  into  the  latter  is  overhung  by  a  wide  tap- 
ering plate.  The  membranous  penis  extends  beyond 
the  ends  of  all  the  chitinous  parts.  When  the  chitin- 
ous structure  is  pushed  outwards  the  outer  processes 
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and  the  common  chitinous  base  are  entirely  exposed. 
It  is  to  be  noted  that  in  this  species  the  lateral  processes 
of  the  external  penis  are  not,  as  in  Docophorua^  Nirmus, 
and  Giebeliay  movably  articulated  to  the  base,  and 
also  that  the  median  part  is  much  less  extensively 
chitinized. 

Lipeurtts  fuliginostts  major.     (Plate  XIV,  fig.  1). 

In  this  species  the  chitinous  genital  parts  form  a 
fork-shaped  structure.  A  long,  narrow  plate  lies  within 
the  body,  representing  the  handle,  while  the  external 
part  consists  of  two  prongs.  The  internal  plate  is  com- 
paratively much  narrower  than  in  any  of  the  species  so 
far  described.  It  is  a  little  contracted  from  side  to  side 
toward  its  base.  Distally  it  gradually  tapers  to  a  blunt 
termination.  Its  posterior  end  expands  suddenly  and 
becomes  bifid.  Each  arm  is  very  short  and  extends 
backwards  and  outward,  forming  an  angle  of  about  45^ 
with  the  plate.  The  posterior  borders  of  the  two  form 
a  concavely  rounded  edge  to  their  end  of  the  plate. 
Attached  to  the  posterior  end  of  each  of  these  prongs  is 
a  lengthened  knife-like  piece  which  extends  backwards 
into  the  genital  cavity.  The  two  are  dissimilar.  The 
one  on  the  left  is  larger,  being  both  longer  and  wider, 
but  they  differ  in  still  other  respects.  The  left  one  has 
its  outer  edge  convex  proximally  and  concave  distally; 
the  inner  edge  of  the  same  shows  similar  curves  but 
in  opposite  order.  The  end  tapers  down  to  a  point 
directed  somewhat  outwards.  The  outer  edge  of  the 
right  smaller  prong  has  an  outline  corresponding  with 
that  of  the  inner  edge  of  the  left  prong.  That  is,  it  is 
concave  toward  its  base  and  convex  toward  its  tip.  The 
inner  edge  is  convex  at  the  middle,  decidedly  concave 
proximally  and  slightly  so  distally.     Hence  its  point  is 
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turned  inward — relatively  opposite  to  that  of  the  left 
prong. 

The  bifid  posterior  end  of  the  internal  plate  is 
imbedded  in  the  base  of  the  chitinous  penis.  The  outer 
prongs  are  attached  to  the  arms  of  the  bifurcation  in  a 
manner  much  different  from  that  in  other  forms.  The 
base  of  each  prong  is  a  little  expanded  and  bears  two 
tapering  processes  projecting  inwardly  and  anteriorly, 
one  lying  dorsal  to  the  other.  The  dorsal  process  is  the 
larger:  it  is  curved  so  that  the  posterior  margin  is  con- 
cave and  the  anterior  convex.  The  tips  of  the  dorsal 
processes  of  the  two  sides  are  directed  toward  and  lie 
close  to  each  other.  Each  is  connected  by  a  delicate 
dorsoventrally  flattened  chitinous  bar,  which  passes 
outward  to  the  arm  ou  the  same  side  of  the  bifid  base 
of  the  internal  plate,  and  fuses  with  it  very  near  its 
posterior  ends.  The  ventral  process  is  smaller  than 
the  dorsal  one;  its  posterior  edge  is  convex  and  its 
anterior  edge  concave.  The  end  of  each  arm  of  the 
plate  abuts  upon  the  corresponding  prong  between  the 
bases  of  the  two  processes  of  the  latter,  the  transverse 
slender  bar  of  chitin  serving  to  connect  the  two  other- 
wise separated  parts.  Lying  in  the  dorsal  wall  of  the 
membranous  penis  is  a  thin  chitinous  plate.  It  ex- 
tends from  near  the  bases  of  the  lateral  prongs  to  a 
short  distance  from  the  distal  eud  of  the  smaller  one. 
It  also  is  symmetrical.  The  right  edge  is  about  straight 
and  distinctly  marked;  it  lies  nearer  the  side  of  the 
penis  than  does  the  left  edge,  so  that  the  plate  is  not 
median.  The  left  edge  is  much  less  sharply  defined 
and  extends  obliquely  from  the  left  side  of  the  base  of 
the  penis  posteriorly  and  toward  the  middle  line.  To 
the  dorsal  side  of  the  internal  plate  is  attached  a  large 
mass  of  muscle  fibers,  and  on  the  same  side  of  the 
plate  the  ductus  ejaculatorius  enters  the  penis. 
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Oncophorus  bisetosus  calif ornicus. 

There  is  nothing  in  the  genitalia  of  this  form  differ- 
ent from  those  already  described.  The  chitinous  parts 
consist  of  a  rather  wide  internal  plate  with  thickened 
margins  and  transparent  central  part,  and  of  an  outer 
median  tapering  chitinous  intromittent  organ  with 
articulated  lateral  processes.  Piaget  figures  Onco- 
phorus  unguictUatua  in  which  the  genitalia  are  appar- 
ently the  same  as  in  the  form  just  described. 

Goniocotes  creber.     (Plate  XIV,  fig.  9). 

In  this  form  the  chitinous  genitalia  are  extremely 
reduced.  Within  the  body  is  a  long  narrow  plate 
reaching  almost  to  the  anterior  end  of  the  abdomen. 
It  is  very  thin  and  transparent  except  laterally,  where  it 
is  weakly  chitinized,  giving  the  appearance  of  two  long, 
very  delicate,  slightly  curved  rods  lying  within  the  body. 
Each  of  these  is  continuous  externally  in  the  wall  of 
the  penis.  Their  outer  parts  are  more  chitinized,  the 
tips  sharp  and  convergent.  Muscles  are  attached  to 
the  internal  part.  Piaget  figures  several  species  of 
Ooniocotea  in  which  the  chitinous  genital  parts  are 
about  the  same  as  in  0.  creber,  consisting  of  an  internal 
plate  with  external  prongs.  In  some  the  plate  is  evi- 
dently more  chitinized  than  in  this  form. 

The  species  whose  genitalia  have  been  described  are 
ail  Ischnoceran  forms;  the  following  belong  to  the 
Amblycera  and  it  will  be  seen  that  the  genitalia  are 
more  simple  than  in  the  others,  though  essentially  the 
same. 

Trinoton  luridum.     (Plate  XIV,  fig.  7). 

A  genital  chamber  is  present  with  a  membranous 
penis  arising  from  its  inner  end.  The  chitinous  parts 
consist  of  a  long,  slender,  tapering  rod  running  forward 
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within  the  body  cavity  from  the  base  of  the  penis.  Its 
posterior  end  is  expanded  and  bifid,  the  prongs  being 
external  and  imbedded  iu  the  wall  of  the  penis.  They 
extend  posteriorly  and  a  little  outwards,  each  being  a 
little  longer  than  half  the  length  of  the  internal  rod. 
Each  prong  ends  blunlly  posteriorly,  but  some  distance 
in  front  of  its  posterior  end  it  gives  off  a  process  wide 
at  its  base  but  soon  narrowing  very  much,  which  runs 
dorsally  a  short  distance  and  then  turns  posteriorly, 
extending  in  this  direction  parallel  with  the  maiii 
prong  from  which  it  arises  past  the  posterior  end  of 
the  latter,  and  then  turns  inward  to  meet  and  fuse  with 
the  corresponding  process  of  the  other  aide.  This 
median  part  is  very  weakly  chitinized.  The  arc  thus 
formed  lies  in  the  dorsal  wall  of  the  membranous  penis, 
while  the  two  prongs  are  lateral.  The  penis  extends 
some  distance  beyond  a!!  the  chitinous  parts.  The  duc- 
tus ejaculatorius  enters  it  above  the  internal  rod,  which 
latter  serves  for  the  attachment  of  muscles.  The  intro- 
mittent  organ  in  this  form,  then,  consists  of  a  membra- 
nous tube  evaginated  from  the  inner  end  of  the  genital 
chamber,  in  whose  walls  chitinous  rods  are  developed 
which  unite  anteriorly  to  the  ventral  wall  of  the  tube 
and  send  forward  a  chitinous  rod  into  the  body  cavity, 

Colpocephalum  osborni.     (Plate  XIV,  fig.  6). 

The  genitalia  of  this  species  are  very  similar  to  those 
of  Tri'nolo'n  liiriilum  just  described.  The  only  difference 
is  that  the  processes  arising  from  near  the  posterior 
ends  of  the  prongs  of  the  fork-shaped  structure  do  not 
meet  each  other.  In  addition  to  these,  however,  there 
is  present  in  the  dorsal  wall  of  the  membranous  penis 
a  chitinous  arrowhead-shaped  plate,  which  reaches 
about  half  way  to  the  ends  of  the  lateral  prongs  and  is 
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connected  with  the  latter  by  wings  from  its  base,  which 
reach  the  prongs  a  short  distance  back  of  their  diver- 
gence. There  are  also  developed  in  the  walls  of  the 
penis  numerous  small,  granular  chitinizations. 

Physostomum  diffusum.     (Plate  XIV,  fig.  8). 

The  chitinous  genital  parts  of  this  species  are  very 
simple.  There  are  present  in  the  walls  of  the  penis  two 
diverging  Idteral  rods  which  meet  in  front.  Here  they 
send  forward  into  the  body  cavity  a  very  small  rod,  it 
being  about  a  third  of  the  length  of  each  outer  prong, 
to  which  muscle  fibers  are  attached.  The  posterior  ends 
of  the  prongs  are  connected  by  a  transverse,  angular  bar. 

Menopon  mesoleucum.    (Plate  XIV,  fig.  10). 

A  long,  rather  thick  internal  rod  is  present.  This 
arises  from  the  united  anterior  ends  of  two  thick  bars 
in  the  walls  of  the  penis.  These  bars  are  very  short 
and  do  not  nearly  reach  the  end  of  the  penis.  To  the 
end  of  each  is  articulated  a  longer  tapering  rod  free 
from  the  penis  and  reaching  to  its  posterior  end. 
These  have  the  appearance  of  being  homologs  of  the 
articulated  lateral  prongs  in  some  of  the  Ischnoceran 
forms. 

From  the  preceding  descriptions  it  is  clear  that  the 
outer  genitalia  of  the  male  may  be  generalized  as  fol- 
lows. The  posterior  end  of  the  last  abdominal  segment 
is  invaginated  to  a  varying  extent,  forming  a  genital 
chamber  surrounded  by  the  walls  of  the  body,  possess- 
ing a  chitinous  lining  continuous  with  the  body-wall, 
and  opening  posteriorly  to  the  exterior.  Into  its 
anterior   end  the   ductus  ejaculatorius  opens,  and   the 
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part  iu  which  the  operation  occurs  is  carried   backward 


as  an  iDvagination  forming  an  internal  tube  arising 
from  the  anterior  wall  of  the  genital  chamber.  This 
tube  is  the  penis.  Figure  5  represents  diagrammatic- 
ally  what  has  just  been  described.  It  is  evident  that  if 
the  inner  walla  of  the  genital  chamber  are  flexible  the 
penis  could  be  eutirelj'  protruded  from  the  cavity  con- 
taining it.  Specimens  killed  in  alcohol  are  often  found 
with  the  penis  projecting  in  this  manner.  The  anal 
segment  is  lacking,  so  that  the  rectum  opens  into  the 
genital  chamber. 

The  chitinous  genitalia  are  formed  as  chitinizations 
in  the  walls  of  the  inner  tube.  The  object  of  this  is 
double,  (1)  to  strengthen  the  walls  of  the  penis,  (2)  to 
give  attachment  to  muscles  for  protruding  and  retract- 
ing the  penis.  The  latter  function  is  apparently  the 
more  important,  since  a  contrivance  for  its  accommoda- 
tion is  never  absent,  while  chitinous  parts  strengthen- 
ing the  penis  are  in  some  cases  very  slightly  developed 
and  in  a  few,  such  as  in  Menopan  titan,  yet  to  be 
described,  and  in  some  species  of  Colpocephaium ,  are 
entirely  absent.  The  structure  which  gives  attachment 
to  the  muscles  is  always  of  the  form  of  a  chitinous  pro- 
longation into  the  body  cavity  from  a  chitinization  in 
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the  ventral  part  of  the  base  of  the  penis.  It  may, 
therefore,  be  represented  as  in  figure  5,  pL  This  inter- 
nal structure  may  be  short  or  long  and  either  narrow  or 
broad,  but  it  is  always  essentially  the  same  and  lies  ven- 
tral to  the  ductus  ejaculatorius.  The  external  parts  are 
developed  as  various  degrees  of  chitinization  radiating 
through  the  walls  of  the  penis  from  the  ventral  basal 
chitinous  deposit.  The  simplest  and  most  usual  form 
consists  of  a  rod  given  off  backward  on  each  side  (fig. 
6)  such  as  in  Menopon  mesoleucurrij  Trinoton  luridum^ 
Colpocephalum  osbomi,  and  others. 


Fl0i.  ft-8.— Diagram  showing  saeceMtve  degrees  of  chitinization  in  walU  of  penia: 
p,  penla;  gc,  genital  ohambera:  pi,  internal  plaie. 

Secondary  processes  may  be  developed  from  these. 
In  others  the  basal  chitin  may  completely  surround  the 
penis  (fig.  7)  and,  besides  lateral  processes,  may  give 
off  dorsal  and  ventral  ones  as  in  Goniodes  cervinicomis. 
Further,  this  circular  basal  chitinization  mav  extend 
continuously  backward  (fig.  8)  and  transform  the  penis 
into  a  chitinous  tube,  as  in  Docophorus  lari  and  in  Eury- 
metopua  taurua.  Independent  chitinizations  may  also 
be  developed  in  the  penis,  taking  the  form  of  plates 
and  granulations  in  its  walls,  as  in  Lipeurus  fuliginosus 
major.  It  cannot  be  stated  whether  the  articulated  lat- 
eral processes  are  homologous  with  the  non-articulated 
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lateral  pieces  or  not — embryology  must  decide  this. 
However,  since  the  two  are  not  known  to  be  ptesent  in 
the  same  form,  and  since  in  Ooniwles  ceroinicomin,  at 
least  there  are  non-articulated  processes  free  from  the 
lateral  walls  of  the  penis,  it  mighl  be  inferred  that  the 
two  may  be  homologous. 

Comparison  shows  that  the  simplest  forma  of  external 
genitalia  occrnr  in  the  Amblycera,  and  that  in  none 
of  these  are  the  parts  much  complicated.  On  the  other 
liand,  the  genitalia  in  nearly  all  the  lachnocera  are 
very  much  more  developed,  and  are  characterized  by  a 
much  wider  spreading  of  the  chitiii  in  the  walls  of  the 
penis,  and  of  a  relatively  much  larger  development  of 
the  internal  process.  The  condition  of  the  external 
reproductive  organs  in  the  two  suborders  hence  agrees 
with  that  of  the  internal  organs,  for  it  was  before 
shown  that  the  latter  are  the  more  apecialized  in  the 
Ischnocera. 

The  structure  of  the  intromittent  apparatus  of  Menopon 
titan  will  dow  be  described  (plate  xiii,  fig.  10,  and  plate 
XV,  figs.  2-5).  It  is  so  very  highly  developed  and  so 
complicated,  being  much  more  so  than  in  any  other 
form  known,  that  it  is  more  easily  understood  after  a 
study  of  the  more  typical  structure  found  in  other  spe- 
cies. Grosse  has  described  it  but  apparently  not  very 
correctly.  He  says  that  the  last  abdominal  segment  of 
the  male  is  iuvaginated  and  runs  forward  in  the  body  to 
the  border  of  the  last  and  penultimate  segments,  and 
then  goes  again  backwards  in  order  to  continue  anew 
anteriorly,  tube-like,  to  the  sixth  segment.  Surrounding 
this  are  transverse  muscles,  and  attached  to  its  anterior 
end  longitudinal  muscles.  He  next  states  that  within 
the  invaginated  segment  is  a  tube  open  at  both  ends, 
which    anteriorly    passes    into    a   gradually    decreasing 
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chitinous  rod  reaching  to  the  third  abdominal  segment, 
and  that  within  this  tube  is  still  another  which  con- 
tinues anteriorly  into  a  whip-lash  beset  with  numerous 
spines  or  bristles.  It  is  rather  hard  to  imagine  how 
structures  such  as  these  could  exist  in  the  manner 
described;  and  dissected  specimens,  entire  specimens 
cleared  with  Eau  de  Labarraque  and  stained,  and 
sections  cut  in  longitudinal  and  transverse  directions, 
indicate  that  Grosse's  description  is  not  entirely  cor- 
rect. The  structure  of  the  various  parts  which  Grosse 
has  mentioned  is  apparently  as  described  in  the  follow- 
ing account. 

When  the  abdomen  of  the  male  is  opened  from  above 
there  is  to  be  seen  in  it,  lying  along  the  middle  line  and 
ventral  to  the  alimentary  canal,  a  large,  compact  mass 
of  muscles  reaching  from  the  last  segment  into  the 
fourth.  The  posterior  three-fourths  of  this  mass  is 
composed  of  transverse  fibers,  and  the  anterior  one- 
fourth  of  longitudinal  fibers  which  converge  to  a  point 
in  the  fourth  segment.  This  structure  forms  the  most 
prominent  organ  in  the  abdomen  and  is  easily  taken 
entire  from  the  body  by  detaching  it  from  the  body- 
wall  at  the  posterior  end.  Under  a  low-power  lens  it 
can  easily  be  seen  that  the  transverse  muscles  of  the 
posterior  three-fourths  are  much  curved,  but  are  a  little 
less  than  semicircular.  Their  dorsal  ends  are  attached 
to  a  vertical  sheet  of  membrane  which  extends  down 
between  them  from  above  as  a  fold  from'  a  thin  mem- 
brane surrounding  the  whole  mass.  Their  lower  ends 
are  attached  to  a  thin,  transverse,  ventral  plate.  By 
dissecting  the  fibers  apart  it  is  found  that  they,  together 
with  the  ventral  plate  to  which  their  lower  ends  are 
attached,  surround  a  cylindrical  cavity.  Within  this  is 
a  thin-walled,  membranous  tube  open   in  front.     This 
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latter  contains  a  second  thicker  and  more  chitinous 
tube  and  a  chitin  rod.  The  rod  arises  posteriorly  from 
the  inner  tube.  Between  the  outer  tube  and  the  mus- 
cles on  the  dorsal  side  of  the  former  lie  the  forward- 
running  parts  of  the  vasa  deferentia.  These  enter  the 
muscles  posteriorly  and  then  pass  into  the  upper  part 
of  the  cavity  within  them,  run  forward  to  the  anterior 
end  of  this,  and  then  emerge  to  join  soon  the  seminal 
vesicle.  The  inner  tube  and  rod  pass  forward  some 
distance  beyond  the  anterior  end  of  the  outer  tube,  and 
the  former  is  thrown  into  several  convolutions  which 
vary  in  different  specimens.  The  anterior  longitudinal 
muscles  arise  from  the  anterior  end  of  the  mass  of  trans- 
verse muscles  and  converge  upon  the  tip  of  the  chitin 
rod.  From  these  a  small  band  of  fibers  continues  into 
the  thorax,  where  it  is  attached  to  the  floor  of  the  meta- 
thorax  in  the  middle  line.  The  transverse  muscles,  when 
detached  from  the  ventral  plate,  but  left  with  their 
upper  ends  still  joined  to  the  vertical  membrane,  hav^e 
very  much  the  appearance  of  a  bunch  of  fire-crackers, 
the  fold  of  membrane  representing  the  axial  fuse. 

The  inner  tube  ou  account  of  its  being  more  strongly 
chitinous  than  the  other  appears  dark,  while  the  outer 
is  transparent.  The  interior  of  the  inner  tube  is  beset 
with  numerous  chitinous  projections.  In  the  posterior 
part  these  are  of  the  form  of  small  conical  processes 
closely  distributed  over  the  walls.  Somewhat  farther 
forward  they  increase  in  length  and  form  sharp  back- 
ward-pointing teeth.  Still  farther  in  front  they  become 
much  more  elongated,  and  anterior  to  these  they  take  the 
form  of  large  backward-projecting,  spike-shaped  ap- 
pendages having  sharp  points,  and  they  almost  obstruct 
the  lumen  of  the  tube.  Beyond  these  a  decrease  in  size 
of   the    processes   takes   place,   and  in   the  walls  of  the 
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anterior  part  of  the  tube  they  are  entirely  lacking,  the 
tube  being  here  transparent.  Beginning  at  the  pos- 
terior end  the  tube  runs  straight  forward  to  near  the 
anterior  end  of  the  transverse  muscles.  In  the  longi- 
tudinal muscles  it  becomes  folded  and  a  loop  may 
project  from  the  latter.  It  is  here  of  greatest  diameter. 
It  becomes  narrowed  in  the  part  that  has  no  internal 
processes  and  gradually  passes  into  the  comparatively 
narrow  ejaculatory  duct.  To  its  posterior  end  the 
chitin  rod  is  attached.  This  is  circular  in  transverse 
sections,  rather  long  since  it  reaches  into  the  fourth 
segment,  and  tapering  anteriorly.  It  is  curved,  having 
the  convexity  to  the  right  and  dorsally. 

The  relationships  of  these  different  parts  is  very 
clearly  shown  by  transverse  and  longitudinal  sections 
(plate  XV,  figs.  2-5).  The  posterior  end  of  the  last  (the 
ninth)  abdominal  segment  is  deeply  invaginated,  the 
invagination  running  forward  into  the  fifth  segment. 
The  walls  of  the  tube  thus  formed  (plate  xv,  figs.  2,  3,  4, 
ti)  are  very  thin  and  transparent,  being  entirely  non- 
chitinized.  In  the  anterior  part  of  the  sixth  segment, 
however,  they  begin  to  increase  in  thickness  and  con- 
tinue to  become  thicker  from  here  forward  to  their 
anterior  ends  in  the  fifth  segment.  Here  they  turn 
away  from  the  axis  of  the  tube  they  form  and  then 
curve  backwards  a  short  distance.  Then  they  become 
thin  again  and  turn  sharply  forward  and  inward, 
closely  following  the  inner  face  of  the  first  bend.  This 
is  the  beginning  of  an  evagination  which  extends  back- 
wards almost  to  the  beginning  of  the  first.  The  walls 
of  this  are  likewise  very  thin  and  transparent,  and  are 
closely  applied,  except  posteriorly,  to  the  inner  surface 
of  the  first  tube.  There  is  thus  formed  a  double-walled 
tube  open  in  front  and  having  a  recurved  anterior  edge. 
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This  19  the  outer  of  the  two  tubular  structures  to  b*' 
observed  by  dissection  alone  and  it  is  surrounded  l>y 
the  transverse  muscle-fibers  (plate  xv,  figs,  2,  3,  4,  d 
and  In).  This  is  probably  what  Grosse  referred  to  as  a 
tube  open  at  both  ends. 

In  the  anterior  part  of  the  eighth  segment  the  walls 
of  the  inner  tube  diverge  from  those  of  the  outer  one, 
leaving  a  free  space  between  them  connected  with  the 
exterior.  A  short  distance  back  of  where  the  two 
diverge  the  walls  of  the  inner  tube  are  bent  backward 
and  then  again  forward,  forming  a  free  cylindrical  fold 
projecting  backward.  This  extends  posteriorly  to  the 
middle  of  the  last  segment  and  then  ends  by  being 
invaginated  and  forming  within  itself  a  third  tube 
(plate  XV,  figs.  2,  3,  4,  (3).  The  posterior  part  of  the 
walls  of  these  two  are  fused  for  a  short  distance  and 
closely  united  as  far  forward  as  the  fold  in  the  second. 
Here  the  innermost  tube  becomes  entirely  free  and 
lies  as  within  a  aheath  surrounded  by  the  first  and  sec- 
ond  tubes.  This  is  the  inner  tube  so  easily  determined 
by  dissection;  it  runs  forward  as  before  described, 
passing  out  of  the  cavity  between  the  other  tubes  and 
entering  the  longitudinal  muscles  (plate  xv,  figs.  2  and 
5  (j,  and  plate  xiii,  fig.  10  ini).  The  chitinous  rod 
(plate  XV,  figs,  2-5,  t,  and  plate  xiii,  fig.  10,  r)  ia 
attached  to  the  fused  part  of  the  second  and  third  tubes 
back  of  the  posterior  fold  of  the  former.  Only  its  ante- 
rior end  is  shown  in  median  longitudinal  sections.  It 
is  the  homolog  of  the  internal  rods  or  plates  of  the 
chitinous  genitalia  already  described. 

It  is  readily  seen  that  the  intromittent  organ  of  Men- 
opon  titan  is  simply  an  exaggeration  of  the  type  of  that 
found  in  other  species.  It  consists  first  of  a  deep 
invagination    of    the    body-wall,    extending     from    the 
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posterior  end  of  the  last  abdominal  segment  forward  into 
the  fifth.  (Grosse  states  that  this  is  the  turned-in  tenth 
segment  of  the  male.  Beyond  the  fact  that  the  male 
has  one  segment  less  in  the  abdomen  than  the  female, 
he  gives  no  evidence  for  this  conclusion).  The  cavity 
thus  formed  corresponds  exactly  with  the  genital  cham- 
ber of  other  species.  Into  the  posterior  part  of  it  the 
rectum  opens  from  above.  Its  anterior  end  is  evag- 
inated,  and  the  tube  thus  formed  is  homologous  with 
the  membranous  penis  of  other  forms.  It  is  almost 
destitute  of  chitinization,  however;  the  rod  arising  in 
other  species  from  the  base  of  the  penis  is  here  situated 
near  the  tip.  It  appears  from  this  that  the  elongation 
of  the  parts  has  been  brought  about,  not  by  a  deepening 
of  the  genital  cavity  with  a  corresponding  lengthening 
of  the  penis  in  a  posterior  direction,  but  by  a  deepening 
of  the  genital  cavity  with  a  lengthening  of  the  penis  in 
front  of  its  base.  The  innermost  tube  is  produced  by 
an  invagination  of  the  posterior  end  of  the  penis  and  is 
either  unrepresented  in  other  forms  or  is  comparatively 
extremely  short.     Figure  9  represents  diagrammatically 
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Fig.  9  — DlAgimin  of  Intromltient  organ  of  Mmopon  Htan,  male;  a,  anna;  gc,  genital 
cbamber;  9.  ejaenlaloiy  duct;  p,  penia;  fi,  innermoet  inyaglnated  tube;  ti,  middle 
InTaglnaled  tube ;  (st  ontermott  Inraginated  tube  or  wall  of  genital  cbamber  ( cf. 
tig.  6). 

the  relation  of  the  several  tubes,  and  a  comparison  of 
this  figure  with  fig.  5  shows  the  similarity  of  structure, 
(cf.  also  plate  xv,  fig.  2  with  fig.  1). 

14 
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-  The  moscles  Bnrrounding  the  tubular  structures  are 
ftlso  very  complex,  as  has  been  shown.  The  plate  to 
which  the  ventral  ends  of  the  transverse  fibers  are 
attached  arises  from  the  body-wall  between  the  sterna 
of  the  eighth. and  ninth  segments  of  the  abdomen  (plate 
XV,  figs.  2  and  4,  p).  The  proximal  end  of  this  plate  is 
noQ-ohitinised  but  farther  forward  it  becomes  darker. 
Zt  ends  io  the  ventral  part  of  the  groove  fnrmad  by  the 
recurved  ends  of  the  firsi  and  second  tubes.  Its  lateral 
•dges  carve  somewhat  dorsally.  The  muscles  are  sur- 
rounded 1^  a  very  thin,  delicate  membrane  (plate  xv, 
fig.  2,  m)  which  along  the  median  dorsal  line  sends  a 
fold  downward  a  short  distance  to  which  the  upper  ends 
of  the  transverse  muscles  are  attached.  In  the  middle 
the  muscles  are  seven  or  eight  fibers  deep  but  the  num- 
ber lessens  toward  each  end.  They  curve  laterally 
around  the  tubes  and  each  layer  is  attached  to  the 
ventral  plate  internal  to  the  layer  just  outside  it. 

The  longitudinal  muscles,  as  stated,  form  a  conical 
mass  of  fibers  converging  upon  the  anterior  end  of  the 
rod,  from  which  a  few  run  forward  to  the  sternum  of 
the  metathorax.  There  are  a  few  transverse  muscles 
within  the  others,  especially  close  around  the  contained 
tube  (plate  xv,  figs.  2  and  5,  Im).  It  is  rather  diflScult 
to  determine  how  the  longitudinal  muscles  are  attached 
posteriorly.  It  appears  clear,  however,  that  they  are 
not  attached  to  any  of  the  tubes  but  to  the  ventral 
plate,  and  in  the  following  manner:  The  anterior  end 
of  the  plate  curves  laterally  very  much  upward  around 
the  outermost  tube.  The  upper  lateral  and  dorsal  fibers 
posteriorly,  in  front  of  the  recurved  anterior  ends  of 
the  first  and  second  tubes,  curve  downward  and  inward, 
crossing  each  other  in  the  middle  line.  They  then 
turn  backward,  passing  over  the  rim  of  the  tubes,  and 
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are  attached  mostly  to  the  lateral  ventral  aspects  of  the 
anterior  end  of  the  ventral  plate,  but  a  few  are  attached 
on  the  dorsal  side.  The  lower  lateral  and  ventral  mus- 
cles likewise  cross  each  other  in  the  middle  line  in  front 
of  the  tubes  and  are  attached  to  the  lateral  aspects  of 
the  dorsal  side  of  the  anterior  end  of  the  ventral  plate. 
The  mechanism  of  this  complex  structure  is  rather  hard 
to  understand.  It  is  evident  that  the  contraction  of  the 
longitudinal  muscles  must  push  the  rod  outwards,  carry- 
ing with  it  the  innermost  tube.  The  posterior  fold  in 
the  second  tube  appears  also,  as  if  present  to  accommo- 
date such  an  action.  Grosse  states  that  during  copula- 
tion the  whole  inner  tube  is  everted.  It  is  difficult  to 
understand  what  it  is  for  if  it  is  not  made  use  of  in 
this  way,  but  it  is  much  more  difficult  to  see  by  what 
means  it  is  turned  out,  since  in  front  of  the  attach- 
ment of  the  rod  at  its  posterior  end  it  is  entirely  free 
from  everything  except  the  ejaculatory  duct.  Those 
specimens  examined  in  which  the  inner  tube  was  most 
everted  had  this  protruded  only  as  far  as  the  base  of 
the  rod,  the  longest  length  apparently  possible,  judging 
from  the  structure  of  the  parts.  There  can  be  little 
doubt  that  the  band  of  muscles  connecting  the  anterior 
end  of  the  rod  with  the  floor  of  the  metathorax  serves 
to  draw  the  rod  back.  The  transverse  muscles  may 
serve  to  prevent  the  lateral  bending  of  the  rod  while 
the  longitudinal  muscles  are  contracting. 

2.      THE    FEMALE     ORGANS. 

The  reproductive  organs  of  the  female  consist,  like 
those  of  the  male,  of  internal  and  external  parts.  The 
external  part  consists  merely  of  the  genital  cavity,  with 
the  abdominal  sternum  forming  its  floor  produced  into 
a  variously  modified  plate.      The  genital   cavity  differs 
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from  that  of  the  male  in  not  being  situated  in  the 
terminal  segment  of  the  body,  but  by  being  found  as  an 
invagination  of  the  ventral  body-wall  several  segments 
forward.  It  also  does  not  contain  the  anal  opening, 
this  being  situated  terminally  in  the  last  segment. 

The  external  parts  of  the  female  are  much  the  same 
in  all  forms  and  the  female  Menopon  titun  may  be 
described  as  a  type  of  the  whole  order.  Groase 
describes  the  female  organs  of  this  form,  but  only  very 
briefly,  and  he  says  nothing  at  all  of  the  external  parts. 
The  sternum  of  the  eighth  abdominal  segment  is  con- 
siderably modified.  It  consists  mostly  of  a  large 
depressed  pinle  (plate  xvii,  fig.  7,  pi)  produced  on  each 
aide  into  two  ventrally  projecting  ridges  divergent 
behind.  The  posterior  border  is  free,  above  it  is  the 
external  genital  opening  (gc),  a  narrow  transversely 
elongated  aperture.  It  opens  into  a  cavity,  the  genital 
chamber,  situated  above  the  plate.  The  structure  is 
best  studied  by  means  of  transverse  and  longitudinal 
sections.  Longitudinal  sections  (plate  xvii,  fig.  6)  show 
that  the  genital  chamber  (gc)  is  formed  as  an  iavagi- 
nation  of  the  sternum  of  the  eighth  abdominal  segment, 
a  short  distance  in  front  of  the  posterior  border  of  the 
latter.  The  vagina  (v)  opens  into  the  upper  part  of  its 
anterior  end  by  a  terminal  downward  curvature.  It  is 
lined  by  a  continuation  of  the  cbitinous  wall  of  the 
body.  Transverse  sections  (plate  xvii,  figs.  1-3)  show 
that  the  depressed  plate  of  the  eighth  abdominal  ster- 
num is  W-shaped,  The  tergum  of  the  segment  forms  a 
large,  continuous,  arched  plate  extending  on  each  side 
to  the  lateral  edge  of  the  body.  Here  a  non-chitinized 
line  occurs,  separating  the  tergum  from  a  pleural  chi- 
tinization  situated  laterally  on  the  ventral  aspect.  The 
inner  edges  of  these  are  united  by   unchitinized  spaces 
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with  the  outer  arms  of  the  W-shaped  sternum.  Each 
angle  of  this,  again,  is  free  from  chitin.  The  lateral 
walls  are  thick  and  especially  so  at  their  bases,  where 
they  are  produced  into  a  large,  inward-projecting 
ridge  (b).  The  non-chitinization  of  the  angles  of  the 
sternum  and  of  its  union  with  the  pleural  sclerites 
makes  it  evident  that  it  is  formed  to  enlarge  by  a 
diverging  of  the  sides  of  the  lower  angles  when  an  egg 
passes  into  the  genital  chamber.  The  inner  lining  (ci) 
of  the  latter  is  thin  but  mostly  chitinized.  A  large  mass 
of  transverse  muscles  (im)  surround  the  inner  wall,  being 
attached  latterly  to  the  walls  of  the  sternum  and  their 
enlarged  bases.  Back  of  the  vaginal  opening  their 
inner  ends  are  attached  to  a  longitudinal  dorsal  crest  of 
the  inner  wall  of  the  cavity.  A  few  longitudinal  mus- 
cles (Im)  also  are  present. 

The  genital  cavity  is  wide  posteriorly  but  becomes 
narrower  in  front.  It  is  almost  divided  into  two  longi- 
tudinal chambers  by  the  dorsal  ridge  of  the  ventral 
groove  of  the  sternum.  The  vagina  opens  into  its  ante- 
rior end  somewhat  to  the  right.  This  is  a  large  tube 
and  must  be  regarded  as  a  part  of  the  exterior  since  it 
possesses  a  chitinous  intima  continuous  through  that 
of  the  genital  cavity  with  the  exterior  covering  of  the 
body.  From  the  genital  chamber  the  vagina  (plate 
xvii,  figs.  2-5,  ro,  av,  pv^  and  cv)  runs  a  short 
distance  dorsally  and  then  turns  forward.  It  forms 
a  large  U-shaped  tube  (plate  xvi,  fig.  3,  va)  lying 
in  the  ventral  part  of  the  abdominal  cavity,  with  the 
closed  end  reaching  far  forward.  Sometimes  it  is  some- 
what spirally  twisted  upon  itself.  The  anteriorly  run- 
ning arm  begins  at  the  anterior  end  of  the  genital 
cavity  to  the  right  of  the  other  backward  running 
arm  (plate  xvii,  figs.  2,  3,  4,  lo,  at',  pr).     The  latter  is 
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generally  expanded  near  its  middle  but  becomes  nar- 
rower posteriorly,  reaching  back  of  the  opening  of  the 
other  arm  into  the  genital  chamber.  Here  it  makes  a 
bond  to  the  right  (plate  xvii,  fig.  1,  pv)  and  becomes 
continuous  with  the  oviduct  (od). 

The  muscles  surrounding  the  genital  cavity  are  con- 
tiiiuoua  over  the  vagina,  forming  circular  muscles 
around  it  which  continue  throughout  its  whole  length. 
Outside  of  these  are  a  few  transverse  muscles.  Grosse 
states  that  the  muscles  begin  near  the  opening.  Within 
the  muscles  is  a  structureless  membrane  which  forms 
the  true  outer  covering  of  the  vagina.  Within  this  ia  a 
cellular  epithelium  lined  by  a  chitinous  intima  thrown 
into  largo  folds  projecting  into  the  lumen. 

The  oviduct  (plate  xvii,  figs.  1-6,  od)  is  very  long  and 
somewhat  coiled.  It  varies  greatly  in  different  speci- 
mens, but  always  runs  forward  from  the  anterior  end  of 
the  vagina  as  an  apparent  continuation  of  it.  It  is 
first  closely  or  openly  bent  upon  itself,  and  then  runs 
again  forward  to  near  the  anterior  end  of  the  vagina, 
where  it  bifurcates,  each  tube  running  outward  and 
backward,  bearing  at  its  end  the  egg-tubes  of  the  same 
side.  According  to  the  specimen  the  oviduct  may  be 
very  narrow  or  greatly  distended.  It  is  formed  of  the 
same  elements  as  the  vagina  except  that  it  lacks  the  chi- 
tinous intima.  The  inner  ends  of  the  epithelium  cells 
(plate  xvi,  fig.  4,  ep)  project  irregularly  into  the  lumen, 
and  the  latter  is  generally  almost  obliterated  by  the 
approximation  of  the  cells,  which  are  much  larger  than 
those  of  the  vagina.  The  muscle  layers,  on  the  other 
hand,  are  not  so  thick. 

The  egg-tubes  are  five  in  number  on  each  side. 
They  arise  from  the  distal  ends  of  the  oviducts  and 
have  the  same  structure  that  they  show  except  that  the 
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outer  covering  of  muscles  is  lacking.  Each  is  a  long 
slender  tube  dilated  where  it  contains  ova  into  cham- 
bers which  decrease  in  size  distally.  The  five  tubes  on 
each  side  are  united  at  their  anterior  ends  and  form  a 
tangled  mass  on  each  side  of  the  body.  Each  tube 
(plate  xvi,  fig.  6)  is  surrounded  by  a  close,  outer,  struct- 
ureless membrana  propria  (mp).  Within  this  is  an 
epithelium  composed  of  a  single  layer  of  cells.  When 
there  is  no  egg  present  in  the  ovary  these  cells  are  all 
very  large  (plate  xvii,  figs.  3-5,  o)  and  almost  fill  the 
lumen  of  each  tube.  They  appear  triangular  in  trans- 
verse sections,  while  their  bases  on  the  membrana 
propria  are  polygonal.  A  large,  radially  elongated 
nucleus  is  present  in  each.  When  ova  are  present  in 
the  ovaries  the  egg-tubes  present  a  very  different 
appearance  (plate  xvi,  fig.  6).  Each  egg  is  surrounded 
by  a  follicle  formed  by  an  enlargement  of  the  tubule. 
In  the  lower  chambers  (a)  are  to  be  found  fully  formed 
eggs  (o).  They  are  surrounded  by  a  thick  egg-cover- 
ing filled  with  granular  yolk.  In  form  they  are  elon- 
gated and  flattened  at  each  end.  The  epithelium  (ep) 
of  the  walls  of  a  lowermost  egg-chamber  is  composed 
mostly  of  small  cubical  cells.  Posteriorly  they  are 
elongated,  forming  a  transverse  posterior  wall  for  the 
chamber  in  the  middle  of  which  is  the  opening  into 
the  proximal  part  of  the  tubule  connecting  the  egg- 
chambers  with  the  oviduct.  In  front  the  epithelial 
cells  become  successively  longer,  until  the  most  anterior 
are  very  long  and  slender,  those  from  opposite  sides 
almost  meeting  one  another.  In  front  of  these  are 
four  immensely  enlarged  cells  (ac)  entirely  filling  the 
lumen  of  the  tubule  and  thus  closing  the  anterior  end 
of  the  egg-chamber.  These  retain  the  form  of  the  cells 
of  an   inactive  tubule.     The  small  epithelial    cells  are 
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lined  by  a  distinct  iiitima,  which  is  apparently  absent 
when  there  is  no  egg  present  and  the  cells  are  large. 

The  smaller  egg-clianibers  (6)  contain  a  granular 
mass  of  yolk  (g)  which  is  not  surrounded  by  a  covering 
of  its  owD.  Tlie  epithelium  is  the  same  as  in  the  lower 
chamber,  except  that  the  anterior  cells  are  not  elon- 
gated. Filling  the  anterior  end  of  the  enlargement  of 
the  tubule  are  six  large  cells.  The  part  of  the  tubules 
connecting  two  egg-chambers  is  slender,  with  small  epi- 
thelial cells. 

Grosse  states  that  there  is  present  on  each  side  of  the 
vagina  a  club-shaped  sperraathfoca.  In  the  specimens 
of  Menopon  titan  examined,  however,  there  was  no 
organ  of  this  kind  present. 

In  EurymetojmB  taurus  (plate  xvi,  fig.  1)  the  vagina 
(va)  consists  of  a  large,  wide,  straight,  iuvaginated  tube 
reaching  forward  to  the  fifth  abdominal  segment.  Into 
its  anterior  end  open  two  oviducts,  one  from  each  side. 
Into  the  posterior  end  on  the  dorsal  side  a  duct  opens, 
connected  at  its  distal  end  with  a  large,  dorsoventrally 
flattened,  glandular  organ  (g).  The  cells  of  this  are 
very  large  and  distinct  (plate  xvi,  fig.  2),  The  duct  is 
divided  into  a  wide  distal  and  narrower  proximal  part. 
The  posterior  end  of  the  first  is  invaginated  and  the 
second  part  arises  from  the  inner  end  of  this.  Numer- 
ous muscle-fibers  (m)  are  attached  to  the  upper  part 
around  its  middle.  Spermatozoa  were  not  found  in  the 
gland.  This  appendage  is  constant,  but  the  pouch 
referred  to  varies  a  great  deal. 

The  oviducts  are  simple  tubes  extending  outward, 
anteriorly  and  dorsally  into  the  fourth  segment. 
They  are  sometimes  narrow  tubes  with  enlarged  bases 
and  are  sometimes  wide  throughout  their  whole  length. 
Each   bears  at    its  distal  end  five  egg-tubules.       These 
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sometimes  join  the  oviduct  serially  as  in  fig.  10,  or  two 
or  more  may  be  united  at  their  bases  as  shown  in  figs. 
11  and  12. 


Figs.  10-12.— Variations  In  attachment  of  egK-tnlmles  to  the  oviduct  in  Bwryintto- 
pustaunu. 

Nitzsch  states  that  in  the  Ischnocera  there  are 
five  egg-tubes  present  in  the  females,  while  in  the 
Amblycera  there  are  but  three.  He  expresses  a  doubt 
though  whether  this  second  statement  holds  for  the 
suborder.  Rudow  (1870)  states  that  in  both  groups  five 
are  present  but  that  in  the  Amblycera  (Liothertvi) 
two  remain  rudimentary.  Even  this  statement  is  not 
entirely  true,  for  there  are  five  well  developed  in  the 
adult  Menopon  titan.  Sections  of  a  young  Monojyon  per- 
signatvrii  show  four  fully  formed  tubules  and  one  small 
one.  Adults  of  Culpocephalum  osborni  show  three  well 
developed  and  one  small  one  on  each  side.  In  Trinoton 
Ixiriduni  there  are  four  in  the  adult.  Grosse  in  his 
paper  on  the  anatomy  of  TetrophthnlniuH  chilensis  {Men- 
opon titan)  quotes  Nitzsch's  statements  in  regard  to  the 
number  of  egg-tubes,  but  adds  no  observations  on  the 
number  present  in  the  form  he  describes.  Nitzsch 
figures  the  female  organs  of  Menopon  mcMolettcum, 
According  to  him  there  is  present  a  short,  wide  vagina, 
narrowed  in  front  where  it  gives  off  on  each  side  an 
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oviduct.  Each  of  these  bears  distally  three  egg-tubes. 
A  double  spermathicca  opens  into  the  base  of  the 
vagina.  He  figures  also  Goniodes  disaimilia,  in  wUich 
the  vagina  is  a  straight  tube  branching  in  front  into 
two  rather  wide  oviducts  into  which  open  five  egg-tubea. 
Into  the  posterior  side  of  each  duct  three  blind  tubes 
open  internal  to  the  ovarian  tubules.  Kramer 
describes  the  female  organs  of  Lipeums  jujunus,  giving 
five  as  the  number  of  egg-tuhea  present. 

From  the  deacriptiona  just  given  it  is  evident  thut 
the  two  suborders  differ  from  each  other  in  regard  to 
the  female  organs  simply  in  that  there  is  a  tendency 
amongst  Amblyceran  forms  toward  a  reduction  of  the 
number  of  ovarian  tubules  from  five — the  constant 
number  in  the  Ischnocera — to  three. 

The  eggs  {plate  xvii,  fig.  8)  are  large,  oval,  and  goii- 
eraliy  rather  elongated.  They  are  attached  to  the  hasea 
of  the  feathers  singly  or  in  groups.  On  birds  badly 
infested  large  numbers  of  eggs  may  be  found.  They 
are  fastened  by  one  end,  having  that  end  from  which 
the  embryo  will  emerge  directed  toward  the  tip  of  the 
feather.  When  the  embryo  leaves  the  egg  it  pushes  off 
a  circular  cap  and  partly  protrudes  itself.  In  Doco- 
pkorua  fuligino8U8  the  embryos  apparently  remain  in 
the  mouth  of  the  open  egg  for  some  time,  for  many 
were  found  in  this  position.  Some  found  thus  were 
very  immature  (plate  xvii,  figs,  9  and  10),  having  the 
mandibles  entirely  unchitinized,  the  maxilla  almost  as 
large  as  the  mandibles,  and  the  labium  large,  consisting 
of  a  transverse  basal  position  and  two  lateral  lobes. 
The  most  immature  of  those  found  free  from  the  egg 
had  the  mandibles  well  chitinized. 

Little  has  been  done  on  the  embryology  of  the 
Mallophaga.      The   work  of   Nusbaum    (1882)  on   the 
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development  of  the  reproductive  organs  has  already 
been  referred  to.  Melnikow  (1869)  made  a  more  general 
study  of  the  embryology,  but  since  he  concluded  from 
his  investigations  that  the  Mallophaga  are  closely  related 
to  the  PediculidfiB — a  conclusion  entirely  untenable — 
his  work  cannot  be  very  accurate.  He  proves  that  there 
is  present  a  beak  but  no  labium,  and  hence  that  the 
mouth-parts  are  HemipteranI 


VII.     Summary. 

The  foregoing  descriptions  of  the  various  systems  of 
organs  of  the  Mallophaga  show  that  the  two  suborders 
are  separated  by  wide  structural  differences.  These 
may  be  tabulated  as  follows: 


Amblycera. 

lachnocera. 

Mesonotnm  and  Metanotum  Distinct. 

j     Mesonotum    and    Matanotuin    Fused. 

Antennee  concealed. 

Antennae  exposed. 

AntennaB  clavate. 

Antennae  not  clavate. 

Mandibles  horizontal. 

Mandibles  vertical. 

Labial  palpi  present. 

Jjabial  palpi  absent . 

Paraglossse  varions  in  form. 

ParaglossH^  constant  in  form. 

(Esophageal   sclerite  and  con- 

oesophageal   sclerite  and  con- 

1       nectod  glands  absent  or  mod- 

nected   glands    present  and 

ified. 

,         normal  except  in  a  few  scat- 

i 

tered  cases. 

Crop  simple. 

Crop   an   resophageal   divertic- 

nlnm. 

SaliTary  glands  Tarions  in  form. 

Salivary  glands  constant  in  form. 

'     Inglnvial  glands  absent. 

Inglnvial  glands  present. 

Testes  six. 

Testes  four. 

Chitinons  6  genitalia  simple. 

Chitinons     S     genitalia    more 

complex. 

Egg-tnbes  three  to  tive. 

Egg-tubes  five. 
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The  above  table  shows  that  in  nearly  every  character 
in  which  the  two  suboi'dera  differ  the  Ischnocera  have  a 
more  specialized  organization.  That  the  separation  of 
the  two  groups  is  very  great  is  shown  by  the  fact  that 
nearly  all  the  important  organs  are  affected,  the  heart, 
tracheal  system,  and  nervous  system  being  the  only 
ones  alike  in  both.  The  exact  systematic  position  of 
the  Mallophaga  cannot  at  present  be  determined,  since 
enough  of  the  anatomy  of  nearly  related  forms  is  not 
known.  Packard  (1887),  however,  has  shown  that 
they  may  be  closely  related  to  the  Psocida;,  and 
Kellogg  (1896)  has  given  further  evidence  of  this. 
But  if  the  PsocidiE  are  the  most  closely  associated  with 
the  Mallophaga,  in  what  manner  the  two  groups  are 
related  is  impossible  to  say.  Until  this  is  known  the 
relationship  of  the  two  suborders  of  the  Mallophaga  to 
each  other  cannot  be  determined  nor  that  of  the  fami- 
lies composing  these  suborders. 
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EXPLANATION  OF  PLATES. 

PLATE  X. — Fig.  1,  Median  dorsoventral  longitudinal  section  of  ante- 
rior half  of  Menopon  titan;  h  head,  t^  prothorax,  t^  mesothorax,  ^,  meta- 
thorax;    Oj   first  abdominal   segment,   aj  second  abdominal  segment,  bw 
outer  body-wall,   bm  basement  membrane,   m  month-opening,   6c  buccal 
cavity,  p  pharynx,  a  oesophagus,  cr  crop,  v  anterior  end  of  Tentriculut, 
sg  salivary  gland,  b  brain,  8,oe.  g  suboesophageal  ganglion,  (/j  prothoracic 
ganglion,  g2  mesothoracic  ganglion,  g^  metathoracic  ganglion,  tr  trachea, 
Im  longitudinal  muscle,  tm  transverse  muscle,  o  anterior  end  of  an  egg- 
tube  cut  near  the  surface.    Fig.  2,  Throat  skeleton  with  attached  glands 
of  Eurymetopus  taurus;  os.  a  oesophageal  sclerite,  I.  g  glands,  d  duct,  ch. 
ped  chitinous  pedicle.     Fig.  3,  Left  maxilla,  ventral  aspect,  of  Ooniodtn 
cervinicornis.     Fig.  4,  Labial  fork  of  Ancistrona  gigaa.    Fig.  5,  Mandibles, 
ventral  aspect,  of  Ancistrona  gigas.    Fig.  6,  Mandibles,  posterior  aspect, 
of  Goniodes  ctrvinicomia.    Fig.  7,  CEsophageal  sclerite,   dorsal  aspect,  of 
Eurymetopus  taurua;  d  duct,  do  opening  of  duct,  m  median  groove,  ant,  p, 
anterior  process,  c.  gb  circumoesophageal  process.    Fig.  8,  Hypopharynx 
of  Ancistrona  giga^.     Fig.  9,  Labium  of  Nitzschia  dubiua;  am  submentum, 
m  mentum,  j3/palpifer,  Ip  labial  palpus,  g  glossa,  pg  paraglossa.     Fig.  10, 
Right  maxilla,  ventral  aspect,   of  a  Li^mobothrinm.     Fig.   11,   Mandibles, 
ventral  aspect,  of  Lofmohoihrium  sp.;  c  coudyles,  r  right  mandible,  /  left 
mandible.     Fig.  12,  Right  mandible,  posterior  aspect,  of  Goniodes  cervini- 
cornia;    c    condyle,   ch   pU  chitinous    plates.      Fig.    13,    Labium,   ventral 
aspect,  of  Eurymetopus  taurua;  sm  submentum,  m  meutum,  ij  glossa,  pg 
paraglossa. 

PLATE  XI. — Fig.  1,  Salivary  glands  of  Trichodecies  geomydis;  a  outer 
gland,  b  inner  gland.  Fig.  2,  Salivary  organs  of  Menopon  titan  (after 
Grosse);  a  salivary  gland,  b  saliva  reservoir.  Fig.  3,  Large-celled  salivary 
gland  of  Trichodectes  geojnydis,  with  the  cells  in  natural  position;  d  duct. 
Fig.  4,  Same  as  last  but  with  cells  spread  apart  showing  branches  of  duct 
[d]  to  individual  cells.  Fig.  5,  Large-celled  gland  of  Eurymetopus  taurus: 
d  duct.  Fig.  6,  Longitudinal  section  of  i)art  of  Malpighian  tubule  of  Men- 
opon titan:  mp  membrana  propria,  ep  epithelium,  in  iutima.  Fig.  7,  Part 
of  alimentary  canal  with  Malpighian  tubules  of  Coli/ocephalum  osborni;  v 
lower  end  of  ventriculus,  i  upper  end  of  intestine.  Fig.  8,  Alimentary 
canal  of  Docophorus  lari.  Fig.  9,  Crop  {cr)  with  part  of  oesophagus  and 
ventriculus  of  a  Trichodectes  from  a  horse.  Fig.  10,  Alimentary  canal  of 
Trichodcrtes  gcomydis;  (j  large-celled  glands  of  crop.  Fig.  11,  Alimentary 
canal  of  Eurymelopun  taurus,  ventral  view;  r  outer  salivary  gland  or 
saliva  reservoir,  j/j  inner  gland,  g.^  large-celled  gland.  Fig.  12,  Alimentary 
canal  of  doniinhs  cerrinirornis.  Fig.  13,  Alimentary  canal  of  Menopon 
titan . 
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PLATE  XII. — Transyerse  sections  of  Mtnopon  perslgnatum.  Fig.  1, 
Section  through  head  in  region  of  anterior  end  of  brain.  Fig.  2,  Section 
through  head  in  region  of  posterior  part  of  antennary  fosses.  Fig.  3,  Sec- 
tion through  head,  passing  through  the  eyes.  Fig.  4,  Section  through 
posterior  part  of  head.  Fig.  5,  Section  through  prothorax  just  back  of 
the  legs.  Fig.  6,  Section  of  mesothorax  through  bases  of  the  legs.  Fig. 
7,  Section  of  metathorax  just  in  front  of  the  legs;  ce  oesophagus,  an 
antenna,  br  brain,  ag  suboesophageal  ganglion,  e  eye,  tr  trachea,  h  heart, 
/  base  of  mesothoraoio  leg,/  fat-body,  cr  crop,  g^  prothoracic  ganglion,  g^ 
mesothoraoic  ganglion,  c  nerve  commissure  in  front  of  mesothoracic  gan- 
glion, vw  thickened  yentral  wall  of  antennary  fossa. 

PLATE  XIII. — Internal  male  genitalia.  Fig.  1,  Transverse  section  of 
teetiB  of  Menopon  titan;  mp  outer  tunica,  ep  epithelium.  Fig.  2,  Trans- 
yerse section  of  yas  deferens  of  Menopon  titan;  mp  membrana  propria,  ep 
epithelium,  in  intima.  Fig.  3,  Beproductiye  organs  of  male  Goniodes  cer- 
vinicomis;  t  testes,  vd  vas  deferens,  sv  yesiculas  seminales,  ej  ductus  ejac- 
nlatorius.  Fig.  4,  Transverse  section  of  ductus  ejaculatorius  of  Menop<m 
titan;  mp  membrana  propria,  ep  epithelium,  in  intima,  m  circular  muscles. 
Fig.  5,  Transverse  section  of  lower  end  of  vosicula  seminalis  of  Menopon 
titan;  letters  as  in  last.  Fig.  6,  Transverse  section  through  middle  of 
vesioula  seminalis  of  Menopon  titan;  letters  as  in  fig.  4.  Fig.  7,  Repro- 
ductive organs  of  male  Colpocepkalum  flave8cen$  (sdier  Nitzsch);  t  testes, 
vd  vas  deferens,  sv  seminal  vesicle,  ej  ductus  ejaculatorius,  r  chitinous 
rod  attached  to  inner  tube  of  genital  cavity.  Fig.  8,  Same  of  Eurymetopun 
tauru»;  letters  as  before.  Fig.  9,  Same  of  Phyaostomum  diffuaum;  letters 
as  before.  Fig.  10,  Same  of  Menopon  titan;  letters  as  before,  but  also,  ve 
vas  deferens,  cd  transverse  duct  connecting  the  two  vasa  deferentia,  int 
innermost  invaginated  tube  of  genital  cavity,  having  rod  (r)  attached  to 
its  lower  end. 

PLATE  XIY. — External  male  genitalia.  Fig.  1,  Chitinous  genital  parts 
of  Lipeuru9  fuligtnonua  major,  dorsal  aspect.  Fig.  2,  Same  of  Goniodes 
eervinicomis,  dorsal  aspect.  Fig.  3,  Same  of  Physostomum  diffusum.  Fig. 
4,  Same  of  Oiebelia  mirabilia.  Fig.  5,  Same  of  Eurymetopus  taurus,  dorsal 
aspect.  Fig.  6,  Same  of  Colpocepkalum  oabomi.  Fig.  7,  Same  of  Trinoton 
luridum.  Fig.  8,  Same  of  Docophorus  lari.  Fig.  9,  Same  of  Goniocotes 
ereber.     Fig.  10,  Same  of  Menopon  meaoleucum. 

PLATE  XY. — Fig.  1,  Longitudinal  section  of  two  posterior  somites  of 
male  Eurymetopua  taurua.  Fig.  2,  Longitudinal  section  of  six  posterior 
segments  of  male  Menopon  titan.  Figs.  3-5,  Transverse  sections  of  abdo- 
men of  male  Menopon  titan.  Fig.  3,  Through  anterior  end  of  segment 
VIII.  Fig.  4,  Through  segment  VII.  Fig.  5,  Through  segment  V;  tm 
transverse  muscles;  Im  longitudinal  muscles,  em  extrusor  muscles,  m 
membrane  surrounding  muscles,  gc  genital  chamber,  i  iutestine,  a  anus, 
p  penis,  pi  internal  plate,  r  internal  rod,  /,  outermost  invaginated  tube. 


(,  middle  tube.  I,  imietiuost  tabe.  re  ntilerior  recnrveil  e<ie,e»  of  oaUr  ■; 
middle  tubes,  (  lestes.  vd  vns  deleremi,  id  semiual  »eaiole,  ej  ejacuUtor; 
duel,  pp  ventral  pJnte  to  which  trniiBTerse  miisclea  Are  atlnched.  ml  M«l- 
pighinii  til  bale,  /(nl'body.  Ir  Iracheu.  tg  tsrgum,  >  Bteruum,  ji  plearuu. 

PLATE  XVI.— Fig.  I,  Keprodncliveorgau«  or  female  Kurymtlapat  lat>- 
rui;  o  oTnries,  01/ oviduct,  I'a  vngina.  »p  BpFimalhieoa,  g  gluud.  Fltt- S, 
kcceaaoiy  glaoil  ol  temnle  Eurf/t»elopHi  taurai:  d  dnot,  m  nttwibed  mas- 
ulw.  Fiy,  3.  Reprodaulive  nrgsus  of  feulnle  Afrno/ion  titan;  o  ovbtIm,  vd 
oviduct,  va  vagiim.  Fig.  4.  Trnasverse  Beotioii  t>(  oviduct  o(  MmcpoK 
lititn;  'p  epithelium,  m  oiiciilni'  miiaolet,  m;-  mem bnuut  prop Hb.  Fig' t>, 
Dtlftctied  egg-Dup  (Bee  pUle  xvii,  fig.  8).  Fig,  6,  Loagitadinal  ■wlloD 
through  an  egg-tube  of  Mtnopou  l!la»!  a  lowermoHi  egg^chamber  eon- 
IftJQitig  a  mnlure  egg  (0),  b  an  upper  «gg-uhau>ber  conlnining  U 
■miiintiire  egg  iy).  ep  Bmall  epilbelinl  cells  forming  aide-vklU  of  »gg- 
chambBTs,  H«  very  large  epithelial  cells  tilling  the  anterior  ends  olagg- 
ohambers,  mp  membraun  propria,  in  iutima,  oil  otiduot.  Fill.  ~>  Nervous 
Hytitein  of  Eurgmtlopua  tavraii;  b  bnio,  ig  aubcusopbageal  ganglion,  y, 
prothorauio  ^angliou,  f/,  nieHOthoraoio  ganglion,  ij,  luulathuraoio  gMngliq; 
Ir  traohna.  Fig.  S,  lioiigitudinnl  dorsoveutral  aeotion  of  bT»lti 
nnbcesophagenl  gaugliou  (h<j),  passing  through  the  cironmoBtoplikgMl  a 
missare  of  Menopon  tilan;  fij  frontal  ganglioQ. 

PLATE  XVII.—PigR.  1-5,  Tranaverae  aectiona  throngh  poitenoir  end  of 
alxtomen  of  femnie  Menopon  litan,  from  behind  forward:  Fit;.  1,  through 
toiddle  of  genital  cavity  [gc);  Fig.  'J,  through  the  beginning  ol  the  vagina 
lea);  Fig.  3.  out  ia  front  of  vaginal  opening;  Fi|^.  4.  taken  in  front  of  gen- 
ital cavity;  Pig,  S,  through  anterior  end  of  vagion;  r  rectum,  ry  reelal 
glaudB.  tr  trachea,  /  fat-body,  g;?  genital  cavity,  tm  tronsverse  mnscjn,  ln> 
tODgiludinal  muBolee,  fi  iiiuerchitiuouB  wall  of  genital  ebamber,  6  enlarged 
base  of  outer  chilinoua  vail  of  genital  chamber,  ro  vaginal  opening  Into 
anterior  part  of  genital  uhamher.  av  anteriorly  running  port  of  vki^iB*' 
pv  posteriorly  running  port  of  vagina,  cv  anterior  end  of  vagina  vbHW 
the  two  arms  meet.  0  egg-tiibei',  pr  prerectal  part  of  intestint^  ltd  aeettona 
throagb  the  ooiU  of  the  oviduct.  Fig.  6,  Irimgitndinal  dorsoTentr«l  Mo- 
tion of  Hve  poaterior  abdotaiual  eegments  of  female  Mrnopim  titan;  tt 
cbitin  wall  of  body,  hm  Imaemeut  membrane,  m  longiludiuul  tniuolec,  ■ 
anus,  r  reutum.  rtm  ImuHverae  muscles  of  rectum,  ch  chili iious  Itniox  ol 
rectum,  rg  reolal  glands,  ge  genital  chamber,  v  vagina.  I'ln  tnnivan* 
muaoW  of  vagiiin.  oil  «octioli«  of  oviduct.  Fig.  T,  Ventral  view  o(  poste- 
rior end  of  abilomen  of  female  of  Mtnopon  litan:  VII,  VIII,  IX,  X  seg- 
ments of  alidomen.  pi  plate  forming  ventral  wait  of  genital  cuvity.  s' 
opening  of  gruilal  cavity  to  exti^rior.  Fig.  3.  Three  eggs  attached  tu  shaft 
of  a  feather;  a  egg  containing  an  embryo,  b  empty  egg  with  cap  off.  Tiffi. 
9  and  10.  Young  nymphit  juot  Latched;  lb  labriim.  mn  mandible,  mx,  n 
illn.  mz,  labium,  an  anteuna.  m  mouth-opening. 
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New  speciM  and  varieties  in  small  capitals;  synonymns  in  italic*. 


AcriPiTEB  atricaplllus  stiiatulus 86 

Telox 85 

Actltis  macnlaria 14 

iKchmopbonas  occldentalis 117 

.Eglalitls  semipalmata M.    83 

Agelalus  pbeniceos 19 

Albatross.  Black-footed 'iA.  28,  35 

8bort-talled..75,  96, 97. 106, 109,  111.  117 

Amblycercus  bolosericeos 19,    40 

Ampelis  cedrorum 31.  65.  93.  187 

Anipbispiza  belU 65,  90 

Anas  amerlcana 116 

caroUnensls 35 

Ancistrona 116 

glgas 116 

Anl 33 

Apbelocoma  californica 65,  138 

Aqnila  cbrysaetos 59.  113 

Archlbnteo  lagopus  sancti-Jobannis  85,  113 

Ardea  Virescens 40 

Arremonops  striaticeps 40 

Aslo  wilsonlanns 60 

Anklet.  Csssln's 73 

Rblnoceros 73 

Aurfpams  flaTiceps  25 

Ay tbya  afBnls 58 

marlla  nearctica 58,  110 

Balopats 116 

Blackbird,  Brewer's 65 

Bed-winged 19 

Blue-bird,  Western 65,  86 

Bubo  Tlrgtnianus 60 

Bunting,  Lasuli 86 

Buab-Tit,  California 113 

Buteo  borealis  calnrus 85 

Incasanus 15 

swalnsoni 85 

Caliobis  arenaris 75,  78,  112 

Oallipepla  californica 31.  35, 103,  109 

CalyptecostJB 137 

Caracara 16,    40 

Oardlnal.  Saint  Lucas 9 

Cardinalis  igueus 9 

Carpodacus  mexicanus  fnintalls 8C 

Geppbus  columba 54,  69,    70 

Oerorbinca  monocerata 72 

Cbaradrios  dominicus  112 

Cbal.  Long-tailed 87 


Cbelidon  ery tbrogastra 92,    93 

Obickadee,  Callfomlan 86 

Mountain 86 

Oregon 12 

Cbirozlpbia  lanceolata 40.    50 

Cbondestes  grammacusstrigatus,  65,  86  180 
Olnclus  aquaticus 11 

mexicanus 11.    87 

Circus  budsonlus 86 

Cocootbraustes  vespertinus  montanos.  134 

Coocyzus  americanns  oecidentalis 6 

Colpocepbalum 16,  86,  109,  164 

ABBom 86 

DIFFUSUM 40 

flaTescens 118,  180 

funebre Ill 

UBAMDICULUM 113 

maoulatum 40 

osbomi 169,200 

PKBPLAVUM 109 

pingne Ill 

spimnm 88 

spinulosnm 112 

spinnlosum  Tar.  mimub 112 

sub«quale 40 

Umidum 112 

Oolymbus  nigricolUs  califomicus. .  69,  117 

Gontopus  ricbardsonii 136 

Tirens . .     64 

Cormorant,  Brandt's 101, 123 

Farallon 101 

Corvus  americanus 40 

corax  sinnatus 40 

Crotopbaga  sulclrostris 33 

Cuckoo.  California 6 

Cyanocitta  sterelli  fronUlis 65,    86 

Dapila  acuta 116 

Dendragapus  obscurus  fullglnosus. . . .  103 
Dendroica  nstiva 65,  86,  135 

bryanU 23,    40 

Diomedea  albatrus 

35.  75,  96,  97,  105   lOU,  111,  117 

nignpen 26.28.36,    96 

Dipper,  American 11,    87 

European 11 

Docopborus    4,16,    54 

callfomiensis 6,    63 

ceblebracbys CI 
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Lams  argentattu  miilhionlftntu 09 

bimcb]rrhyncbtu T6 

cantu 76 

delewarenals 56,  79.  117 

gUnceacena 4,111,117 

heermaimi 56,111 

oocidentaUs 56,    76 

▼6g» 76 

LlmoM  fedoa 80 

meUnara 113 

Lipeonui 16.96,    93 

CONCXNMUS 97 

COMriDBMS 36 

dlTennc 96 

densns 38.    96 

docopboroides 81,  103 

docopborldM  Tar.  oalitobkicus  . .  103 

farallonll 101 

ferox 97 

forfleulatiis 30,  103 

fallginoaos 100 

Tar.  MAJOR 101, 168,  197 

ffraelllcomls  •• 30 

▼ar.  MAJOR 30 

JejnniM. . .  169. 166, 167  178.  174. 183.  318 

LACULATDS 93 

limiUtos 100 

MACORBOORI S3 

rXRPLEXUS 108 

PROTKRVCS    81 

•qaalidoa 103 

t«fltac«ons 100 

Lunda  drrbata 70.  109 

MA]f  o*  War  Bird 80  38,    48 

Martin.  Black 10 

Purpla 11 

Melanerpet  formlciTonu  aDgostifrona     6 

balzdi.   ...6,    63 

aropyglalis. «. 46 

waglerl 60 

Meloaplia  faadata  beennann! 118 
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PREFACE. 


The  aim  of  the  present  paper  is  to  give  descriptions 
'of  the  species  of  Stalk-eyed  Crustacea  which  are  found 
on  the  west  coast  of  the  United  States.  For  the  benefit 
of  students  of  natural  history,  who  have  at  present  few 
readily  accessibl-e  means  of  identifying  the  invertebrate 
animals  of  this  coast,  definitions  of  genera  and  higher 
divisions  have  been  inserted,  and  a  description  given, 
in  the  Introduction,  of  those  parts  of  the  structure  of 
the  Decapod  Crustacea  which  are  most  used  for  the 
purpose  of  classification.     The  endeavor  has  been  made 

• 

to  enable  those  who  have  not  previously  studied  the 
Crustacea  to  determine  the  specific  names  of  the  forms 
here  described.  The  rules  of  nomenclature  of  the 
American  Ornithologists'  Union  have  been  followed, 
except  in  case  of  the  canon,  not  insisted  on  by 
the  framers  of  the  code,  that  specific  names  derived 
from  the  names  of  persons  be  written  with  a  small 
letter.  Localities  from  which  I  have  examined  spec- 
imens have  usually  been  indicated  by  the  note  of 
exclamation,  !. 

The  larger  portion  of  this  paper  was  completed  at  the 
University  of  California  in  1895,  but  it  has  received 
some  additions  and  considerable  revision  since  that 
date.  I  wish  to  express  my  indebtedness  to  Prof.  Wm. 
E.  Ritter  of  the  University  of  California  for  many 
favors  in  connection  with  my  work,  and  to  Dr.  H.  P. 
Johnson  and  Dr.  F.  W.  Bancroft  for  several  valuable 
specimens  and  for  assistance  in  many  other  ways. 
Through  the  kindness  of  Dr.  Gustav  Eisen  I  have  had 


the  privilege  of  studying  the  coHectiona  of  Crustacea  in 
the  California  Academy  of  Sciences.  The  examination 
of  Mr.  Lockington's  type  Bpecimens,  many  of  which  are 
in  the  possession  of  the  Academy,  has  made  it  possible 
to  straighten  out  some  questions  which  otherwise  would 
scarcely  have  been  capable  of  solution.  To  Mr,  Eivers 
and  Mr,  Harford,  formerly  of  the  University  of  Cali- 
fornia, I  am  indebted  for  the  privilege  of  studying  the 
collections  in  the  University  museum.  From  Miss  Mary 
J.  Rathbun  and  Dr.  James  E.  Benedict  of  the  U.  8. 
National  Museum  much  valuable  aid  has  been  received 
which  is  gratefully  acknowledged. 

S.  J.  HOLMES. 
DsivBasiTy  of  MiciiiuAN, 
Ann  Arbor,  Mich. 
Jannary  20,  1900. 


SYirOPSIS    OF    CALIFORNIA    STALE-EYED 

CRUSTACEA. 

BY   SAMUEL   J.    HOLMES. 


Introduction. 

The  Crustacea  are  commonly  divided  into  two  princi- 
pal groups,  the  Malacostraca  and  the  Entomostraca, 
although  the  primary  divisions  of  the  latter  group  may 
well  be,  as  they  often  are,  considered  coordinate  with 
the  former.  There  is  such  great  diversity  of  form 
among  the  Entomostraca  that  the  group  is  scarcely 
definable  except  by  negative  characters.  The  number 
of  segments  composing  the  body  is  very  variable  and 
the  openings  of  the  genital  ducts  do  not  occur  in  the 
same  segment  in  all  the  members  of  the  group.  There 
is  no  masticatory  stomach  and  corresponding  append- 
ages are  modified  in  most  diverse  ways  in  different 
orders.  The  Malacostraca,  on  the  other  hand,  while 
they  include  a  great  variety  of  forms,  constitute  a  well 
defined  subclass.  Except  in  cases  in  which  it  is  quite 
evident  that  certain  segments  are  fused  or  lost,  the  body 
is  composed  of  twenty  (or  in  Nebalia  of  twenty-one) 
segments.  The  typical  number  of  appendages  is  nine- 
teen. There  is  a  pair  of  compound  lateral  eyes,  and  the 
stomach,  except  in  a  few  parasitic  species,  is  masticatory. 
The  genital  ducts  of  the  male  open  on  the  last  thoracic 
segment;  those  of  the  female  on  the  antepenultimate 
one.     The  head  is  typically  composed  of  five  segments 


and  the  thorax  of  eight,  some  or  all  of  which  may  fuse 
with  the  head  forming  a  more  or  less  complete  cephalo- 
thorax.  The  abdomen  is  sharply  marked  off  from  the 
thorax  and  consists  of  seven  (in  Nebalia  of  eight)  seg- 
ments, all  of  which,  except  the  last,  the  telson,  may 
bear  articulated  appendages. 

The  Malacostraca  may  be  divided  aa  follows: — 

Body  oomposed  of  21  segmentB  and  famished  witb.  a  biTalve  shell. 

LtpUnlraetL. 
Bod;  oomposed  of  20  Begments  aad  not  forojahed  vhh  a  well  defin«d 

carapaae.     Eyes  seHsile ArtKroMruea. 

Body  oompoBed  of   20   segmenta  aud   furmahed  vith   a   well   developsd 

oarapaoG  whiob  is  never  bivalvod Thoraeoitraea. 


SmOPStS  OF  THE  Thobacosiraca. 

Eyea  sessile 

Eyes  stalked. 

(.'arapnce  rather  BmHil,  not  covering  all  of  the  thoracic 

thoracic  feet  diasimilar,  the  anterior  ones  devoid  of  esopodt 


s.    The^^^^ 


Carapace  covering  some  or  all  of  the  thorax  bnt  not  joined  to  the 
posterior  segments.    Thoracic  teet  asnally  similar,  biramoDS. 

Schiiopoda. 

Carapace  covering  and  joined  to  all  of  the  thoraoio  Begmenta.  The 
three  anterior  thoracic  feet  gansratly  biramonB  aud  modified  into 
month-parts Dtcapoda. 

As  it  is  with  the  Decapoda  that  we  are  here  mainly  con- 
cerned, those  parts  of  the  structure  of  these  animals 
which  are  most  used  for  the  purpose  of  classification 
will  be  briefly  described.  The  exoskeletou  of  a  Decapod 
crustacean  may  be  considered  as  a  series  of  rings,  each 
of  which,  with  the  exception  of  the  last,  is  typically 
furnished  with  a  pair  of  articulated- appendages.  These 
rings  and  their  appendages  are  modified  in  various 
ways  in  different  regions  of  the  body  in  relation  to  the 
different   functions  they  are   called    upon  to  perform. 
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The  segments  in  some  parts  become  fused  together  so 
completely  that  they  manifest  no  external  signs  of 
metamerism  except  the  appendages  they  carry.  The 
five  segments  forming  the  head  are  usually  thus  indis- 
tinguishably  fused.  The  eight  following  segments,  with 
the  rare  exception  of  the  last  one,  are  fused  together 
and  with  the  head,  forming  the  cephalothorax;  but  the 
sutures  between  the  rings  are,  in  this  case,  generally 
visible  on  the  ventral,  or  sternal  surface  and  at  the 
sides.  The  abdomen  is,  in  all  cases,  clearly  marked  off 
from  the  thorax,  and  is  typically  composed  of  seven 
segments.  The  number  of  joints  may,  however,  be 
secondarily  reduced  by  the  concrescence  or  disappear- 
ance of  some  of  the  rings. 

The  Carapace. — The  carapace  of  the  Decapod  Crustacea 
is  considered  to  be  a  fold  of  the  dorsal  integument  of 
one  or  more  of  the  cephalic  segments  which  extends 
backward  over,  and  fuses  with  the  dorsal  portion  of  all 
of  the  thoracic  segments  and  is  produced  downwards  at 
the  sides  over  the  gills.  The  form  of  the  carapace 
commonly  found  in  the  Macroura  is'  shown  in  the  fol- 
lowing cut: — 


••b.r 


Fig  1.— Hftcrountn  CarapAce.  a.  «.  antenntl  spine;  b.r,  branchial  region;  eg, 
eerrlcal  groore;  k.  «,  hepatic  spine;  r,  roatmm;  c.  o.  «,  snborbltal  spine;  1. 1,  supra* 
orbital  spine. 


The  typical  Macrouran  carapace  is  elongated,  and  the 
anterior  end  is  produced  into  a  rostrum.  The  anterior 
region  of  the  carapace  is  often  furnished  with  teeth  or 
spines  which  occur  in  the  following  positious:  the  aupra- 
lital  spine,  or  spines,  above  the  orbit;  the  suborbital 
,  ne  on  the  anterior  margin  of  the  carapace  below  the 
Si  the  antennal  spine   below  the  laat  and    behind 

t"  ba      of  the  antem        thi    '     )fttic  spine  on  the  he- 
1         u.     Any  or  spines  may  be  present 

ent.     There  ia       leraiiy      sible  a  groove,  known 
the  cervical  groove,  which  e  tends  downwards  and 

rwards  from  the  dorsal  surfj  if  the  carapace,  mark- 
ing the  line  of  union  of  the  ad  and  thorax.  The 
dorsal  surface  in  front  of  this  groove  is  termed  the 
gastric  region,  the  hepatic  ref'"  is  lying  at  the  sidean 
immediately  behind  the  gastr  -egion  is  the  cardiad,l| 
while  the  intestinal  region  lies  behind  the  latter  at  the 
posterior  end  of  the  carapace;  the  sides  of  the  carapace 
behind  the  cervical  groove  are  known  as  the  branchial 
regions,  since  they  form  a  covering  for  the  branchise, 
or  gills. 

In  the  Brachyura  the  carapace  is  wide  and  generally 
flattened,  and  the  rostrum  is  small  or  absent.  The 
regions  are  generally  separated  from  each  other  by  sulci, 
or  grooves,  and  there  are  usually  more  regions  marked 
out  than  in  the  Macroura.  The  cervical  groove  is 
usually  visible  and  divides  the  gastric  and  hep'atic  from 
the  cardiac  and  branchial  regions.  On  the  sides  of  the 
carapace  below  the  lateral  margins  there  are  (1),  the 
pterygostomian  region  on  either  side  of  the  mouth  area 
and  (2),  the  sub-branchial  regions  below  the  branchial 
areas.  The  names  of  the  regions  which  appear  on  the 
dorsal  surface  may  be  obtained  from  iig.  2.  The  dis- 
tinctness of  these  areas  is  subject  to  great  variation  in 
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different  forms.  In  some  cases  the  outlines  of  all  the 
regions  are  very  clear,  while  in  others  they  may  be 
entirely  obliterated.  Other  areas  are  sometimes  given 
names  but  they  are  of  little  importance. 


c-     ^s..^^^ 


Fig.  3.— OarmpMe  of  a  crab.  3.— Mandible  of  a  crajflflb.  4.— Flnt  maxilla.  9.— 
Second  maiilla.  6.— Tblrd  maxilUped.  b,  baaipodlta;  6.  r,  brancfalal  ragion;  c.  oozo- 
podita;  e.  g,  cerrical  groove;  ep,  carpos;  c.  r,  cardiac  region;  d,  dactyl;  m,  endopodite: 
<p,  epipodite;  a,  exopodlte;  h.  r,  bepatlc  region;  i,  Itcbiom;  i,  r,  inteatlnal  region; 
m,  meroa;  m.  r,  meaogavtric  region:  p.  pUp;  p.  g,  protogastric  areaa;  pr,  propodoa; 
r,  roatnun ;  u,  nrogaatrlc  area. 


The   Appendages. 


With  the  exception  of  the  eyes  and  the  first  pair  of 
antennae  all  of  the  appendages  of  a  Decapod  crustacean 
may   be   considered    modifications  of   a  common   type 
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consisting  of  &  basal  portion,  the  protopodite,  and  two 
terminal  rami.  The  lirst  basal  joiut,  the  coxopodite, 
or  coxa,  usoall]^  bears  a  branchial  appendage,  or  opipo- 
dite;  the  second  joint,  the  basipodite,  carries  the  two 
rami;  the  inner  ramus  is  called  the  endopodite,  the 
outer  the  exopodite.  In  the  Decapods  the  endopodite 
of  the  thoracic  appendages  ia  typically  composed  of  five 
joints  which,  counting  from  the  basipodite,  are  desig- 
nated as  the  ischium,  merus,  carpus,  propodus,  and 
dactyl.  In  the  appendages  which  precede  and  in  those 
which  follow  the  thorax  the  eudopodite  ia  undivided,  or 
composed  of  less  than  five  true  joints.  The  appendages 
will  be  described  in  their  order  from  before  backwards. 
I%e  Eyea  and  Orbits. — The  eyes  in  all  of  the  Decapods 
are  compound  and  situated  at  the  end  of  movable  stalks. 
These  stalks,  however,  are  probably  not  homologous 
with  the  other  appendages.  The  orbits  in  the  Macroura 
are  generally  represented  by  excavations  in  the  anterior 
margin  of  the  carapace,  but  in  the  Brachyura  they  form 
well  defined  cavities  into  which  the  eye-stalks  can  be 
withdrawn.  The  number  and  position  of  the  orbital 
Assures  are  important  characters  for  the  purpose  of 
classification. 

The  First  and  Second  Antennm. — The  first  antennee,  or 
antennules,  unlike  the  succeeding  appendages,  are  not 
typically  biramous.  It  is  true  that  they  may  bear  two 
terminal  branches,  or  in  some  of  the  lower  Macroura 
even  three,  but  it  is  quite  clear  that  this  condition  is  a 
secondary  one.  The  basal  portion,  or  peduncle,  nor- 
mally consists  of  three  joints,  in  the  first  of  which  is. 
located  the  auditory  organ.  In  the  Brachyura  the 
antennules  are  small,  and  located  in  cavities  called 
fossettes. 
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The  second  antennae  are  usually  larger  than  the 
first  pair  and  situated  behind  or  external  to  them.  The 
exopod  is  represented  by  a  scale,  or  acicle,  attached  to 
the  second  basal  joint,  but  this  structure  is  often  absent, 
especially  in  the  higher  forms.  The  peduncle  usually 
contains  four  or  five  joints  and  bears  an  annulated, 
terminal  portion,  the  flagellum.  The  first  joint  contains 
the  opening  of  the  renal  organ  and  is  often  immovably 
joined  to  the  carapace. 

The  Mandibles, — The  appendages  which  function  as 
mandibles  are  highly  modified.  The  first  joint  (coxo- 
podite)  is  enlarged  and  modified  for  the  purpose  of 
mastication;  this  part  is  called  the  trunk  and  its  inner 
edge  is  generally  dentate  and  often  divided  into  a  lower 
portion,  or  molar  process,  and  an  upper  cutting  edge. 
The  trunk  bears  a  jointed  appendage,  or  palp,  which, 
in  this  group,  never  consists  of  more  than  three  joints. 

The  First  and  Second  Maxillce. — The  first  maxillae  are 
always  small  and  foliaceous.  The  two  basal  joints  are 
flattened  and  produced  inward;  there  is  a  small  endo- 
podite;  the  exopodite  is  usually  absent.  In  the  second 
maxillae  the  two  basal  joints  are  modified  much  like 
those  of  the  first  pair.  There  is  a  small  endopodite 
outside  of  which  is  joined  a  large,  flattened  appendage 
(exopodite,  scaphognathite)  which  serves  to  produce  a 

current  of  water  from  the  branchial  chamber. 

• 

The  First  Maxillipeds, — These  are  the  first^  thoracic 
appendages.  The  two  basal  joints  are  flattened  and 
produced,  forming  the  so-called  lacini^c,  or  masticatory 
ridges.  The  endopod  is  small  and  generally  joined  to 
a  greater  or  less  extent  to  the  exopod;  the  latter  is  well 
developed  and  ends  in  an  annulated,  terminal  portion, 
or  palp. 
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The  Second  MuxilUpeUs. — The  second  maxillipeds  are 
more  like  the  third  pair  tlian  the  first;  tlie  eudopod  is 
well  developed  and  generally  containa  the  typical  num- 
ber (five)  of  joints.  The  exopod  is  also  well  developed 
and  furnished  with  a  terminal  palp.  The  epipod  often 
bears  one  or  more  gills. 

The  Third  Maxillipeda. — The  endopod  of  the  third 
maxillipeds  is  usually  composed  of  five  joints.  In  the 
Brachyura  the  ischium  aud  merus  are  flattened  and 
generally  fitted  neatly  to  the  buccal  area;  the  last  three 
joints  are  small  and  are  termed  the  palp;  in  the 
Macroura  the  joints  of  the  third  maxillipeds  are  usually 
.  rounded.     The  exopod  may  be    well  developed,  but  is 

sometimes  wanting. 
■  The  Thoracic  Legs,  or  Pireopods. — The  thoracic  legs, 
"with  rare  exceptions,  consist  of  seven  joints,  two  or 
more  of  which  are  generally  fused  together.  The  exo- 
pod is  wanting,  except  in  some  of  the  lower  Macroura, 
where  it  is  represcDted  by  a  small,  jointed  appendage. 
One  or  more  of  the  thoracic  legs  may  be  furnished  with 
pincers  or  chelae,  in  which  esse  they  are  called  chelipeds; 
the  movable  finger  of  the  hand,  or  chela,  is  called  the 
dactyl,  the  immovable  one  the  pollex;  the  basal  portion 
of  the  hand  is  known  as  the  palm. 

Tht  Abdominal  Appendages,  or  Pleopode. — The  pleo- 
pods  in  the  Macroura  are  generally  furnished  with 
flattened  rami  adapted  for  swimming;  the  posterior  pair 
is  usually  much  larger  than  the  others  and  forms  with 
the  telson  a  strong  tail  fin.  In  the  Brachyura  these 
appendages  are  never  employed  in  swimming;  in  the 
females  they  are  used  for  holding  the  ova;  in  the  males 
only  one  or  two  of  the  anterior  pairs  are  retained  as 
sexual  appendages  and  these  are  sometimes  wanting. 
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The  Gills. — The  gills  may  be  situated  on  the  basal 
joints  of  the  thoracic  appendages  (podobranchiae),  or 
on  the  articular  membranes  between  the  legs  and  the 
body  (arthrobranchiie),  or  on  the  sides  of  the  thoracic 
segments  (pleurobranchiae).  There  are  two  types  of 
gills — the  trichobranchise,  in  which  there  are  thread- 
like, branchial  filaments  arranged  around  a  common 
stem,  and  the  phyllobranchi(e,  in  which  the  stem  bears 
on  each  side  a  row  of  thin,  transverse  lamellse. 

A  few  other  structures  deserve  mention  in  this  con- 
nection, viz.: — the  epiatoma,  the  area  lying  in  front  of 
the  buccal,  or  mouth  area  and  behind  the  antennules; 
the  upper  lip,  a  fleshy  projection  in  front  of  the  mandi- 
bles; the  loiver  lip,  a  flap  lying  behind  the  mandibles; 
the  thoracic  atemum,  or  sternal  plastron,  the  ventral  por- 
tion of  the  thorax,  and  the  terminal  segment  of  the 
Macrouran  abdomen,  the  telson. 


Tribe  BRACHYURA. 

Carapace  broad.  Orbits  well  defined.  Antennules  lodged  in  fossettes. 
AutenusD  short  and  devoid  of  au  acicle.  The  external  maxillipeds  have 
the  ischium  and  merus  flattened  and  usually  fitted  neatly  to  the  buccal 
areA.  First  pair  of  legs  always  chelate;  the  following  pairs  always  simple. 
The  abdomen  is  small,  shorter  than  the  carapace,  and  flexed  against  the 
ventral  surface  of  the  thorax.  The  abdomen  of  the  male  is  smaller  than 
that  of  the  female  and  bears  but  one  or  two  pairs  of  appendages  near  the  base; 
abdominal  appendages  in  the  female  more  numerous  than  in  the  male  and 
used  for  holding  the  ova.     Tail  fiu  absent. 

The  subdivisions  of  the  Brachyura  can  usually  be 
recognized  by  their  general  form.  The  Maioidea,  or 
spider  crabs,  have  the  carapace  narrowed  in  front 
where  it  is  generally  produced  into  a  rostrum.  The 
Cancroidea  usually  have  a  transverse  carapace  with  a 


Barrow  front.  The  Grapsoidea  may  commonly  be  rec- 
ognized by  their  quadrate  form,  but  there  are  many 
forma  which  do  not  exhibit  this  character.  The  Oxy- 
stomata  may  be  distinguished  by  the  form  of  the  buccal 
area  which  is  narrowed  in  front.  None  of  these  marks, 
however,  are  absolutely  diagnostic,  for  it  is  difficult  to 
separate  the  groups  by  single  characters. 

Subtribe  MAIOIDEA,  or  OXYRHYNCHA. 

Cnrttpaue  nartoweil  iu  front  and  ufiiially  [nruisbed  with  a  rofitrnm 
BrAuchinl  regioua  large;  hepatic  regioua  amall.  Buccal  area  quaJrate. 
Episloma  UBiiall]' large.  The  affereiit  ohaunpls  opeu  behiud  the  plerygo- 
atnmian  mgionti  in  front  of  the  ohelipeds;  efferent  chauuela  opening  at  Ihc 
eidsH  o(  tliB  endostome.  Auteunnlea  longitodinally  plicated.  Palp  uf  the 
maxillipedi  eitnaled  at  the  summit  or  BUtero-iuteraal  angle  of  the  morue. 
Verijea  at  the  mule  on  the  ooio>  of  the  last  pair  of  legs. 

This  group  includes  the  species  known  as  the  "  spider 
■erabrf  "  and  "shaip-uosed  ctahs."  They  are  geueraliy 
of  sluggish  habit  and  many  of  the  species  become  over- 
grown with  sea-weeds  and  other  foreign  growths,  which 
make  them  difficult  to  detect  in  their  natural  habitat. 

The  classification  followed  is  that  given  in  Miers' 
revision  of  this  group.' 

Legion  MAIINEA. 

Basal  joint  of  the  antennie  veil  developed  and  inserted  beneath  the 
«yes,  ntaally  oocapying  a  great  part  of  (he  infra-orbital  space. 

Family  INACHIDy«. 

Orhits  not  defined.  Freorbital  and  postorbital  spines  generally  well 
developed.  Eyes  not  retractile,  or  retractile  against  the  sides  of  the  oan- 
pace.  Basal  an tennal  joint  generally  slender.  Roetmm  simple  or  bifid. 
Fingers  of  the  chelie  never  excavated  at  the  tips. 

>  Jour.  Linn.  9oc.,  London.  Vol,  XIV.  1878. 
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Subfamily  LEPTOPODIINit. 

Eyes  slender,  not  retractile,  laterally  projecting.  Preocnlar  and  post- 
ocular  spines  small  or  wanting.  Basal  joint  of  the  antennae  slender 
thronghont  its  length.     Rostrum  usually  simple. 

Genus  Podochela  St. 

Carapace  depressed,  narrowly  triangular,  strongly  produced  in  front. 
Oastric  region  narrow,  tumid,  rostrum  short,  entire,  triangular  or  arcuate. 
Eyes  long  and  laterally  projecting.  Basal  antennal  joint  narrow,  with  a 
median,  longitudinal  groove;  the  apex  narrow  and  not  dentate.  Flagellum 
slender  and  visible  from  above.  Merus  of  external  maxillipeds  much 
shorter  than  the  ischium,  the  apices  obtuse  or  produced,  the  inner  one 
more  or  less  incised;  palp  joined  at  the  summit  of  the  merus.  Epistome 
very  long.  Chelipeds  of  moderate  size;  merus  curved,  the  margins  cili- 
ated. Ambulatory  legs  very  long,  subprehensile,  and  often  furnished  with 
a  more  or  less  cheliform  hand.  Dactyls  of  chelipeds  very  slender  and  often 
hooked,  those  of  the  remaining  legs  falciform.  Sternum  of  female  deeply 
concave  and  surrounded  by  a  laminate  margin.  First  abdominal  segment 
quite  large,  second,  third,  and  fourth  very  short;  the  last  two  or  three 
segments  fused  together. 

Type. — P.  gro88ipe»  St. 

Podochela  Hemphillii  (Lock.) 

Microrhynchus  Hemphillii  Lockimotox,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII, 

1877,  p.  30. 
Inttchoides  ( Mierorhynchus)  HemphiUii  Lockixgton,  1.  c,  p.  75. 
Podochela  tenuipes  Rathbux  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI,  1893. 

p.  224. 
Podochela  Hemphillii  Rathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XXI,  1898, 

p.  569. 

Carapace  pyriform;  gastric  region  prominent,  rounded,  and  bearing  tufts 
of  curved  setae;  hepatic  regions  tumid,  bearing  two  pointed  tubercles, 
the  larger  one  above  and  in  front  of  the  smaller;  cardiac  region  separated 
by  shallow  grooves  from  the  branchial  and  bearing  a  prominent  elevation; 
branchial  regions  flattened  or  tumid.  Rostrum  triangular,  acute,  and 
bearing  two  double  rows  of  curved  setad  above;  it  varies  considerably  in 
length,  being  sometimes  broadly  and  sometimes  narrowly  triangular. 
The  area  between  the  two  projecting  rims  of  the  orbits  is  concave.  There 
is  no  tooth  at  the  posterior  margin  of  the  orbit,  but  there  may  be  a  small 
one  a  short  distance  behind  it.  Eye-stalks  constricted  at  the  middle  and 
2 
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'   bearing  a  few  selic  at  the  aabacute  tip.     Baaal  anteiinnl  joint  with  n  longt- 

tudinal  ridge   on  its  poBterior  half  or  twO'tbJrdB  with  a  grooTe  on  either 

Bide.     Ischium  of  mnxillipeds  u-Uh  a  nhallow,  loagltadinnl  groove:  tuerus 

narrower   than   iaehiom,    the   internftl   angle   prodoced,  aud   the   snrfaoc 

Btronsly  conusve  from  side  to  aide.     PUelipads  iu  the  male  robnst;  merua 

incarved  and  having  an  outer  spiny  ridge;  carpus  with  a  posterior  spine 

oa  ttie  upper  Bide;  hand  oblong,  inaurved,  palm  inflated,  fingers  gaping 

the  base  and  meeting   alon);   the  distal   half,  or  two-thirds  oE   their 

gtb;  there  are  generally  several  small,  spiny  projeotiona  on  the  anrfnee 

oi  the  hnnd   which  are  more  connpicuons  along  the  edgen,  especially  the 

'       ~  temate  the  chelipeds  are  amaller  and  more  slender,  the 

;;  Iriaal,  and  the  fiugera  nearly  straight,    Laga  very  long  and 

.  lurniahed  with  tnfia  of  long  eelte,  those   on   the  appor  side 

Eurved;  dactyls  slender,  falciform,  those  of  the  first  pair  about  one- 

the  length  of  the  propodi,  and  a  little  more  slender  but  not  more 

sd  than  the  others;  in  the  two  posterior  paira  the  daotyls  are  about 

ill  the  length  ot  the  propodi.     Abdomenof  the  male  six'jotDted  from 

lion  of  the  last  two  joints;  tirat  two  jointB  visible  from  above;  the  first 

s  much  longer  bat  Dot  so  wide  as  the  second;  the  aecond,  third,  and 

joints  deoraase  snooessively  in  width  but  are  of  nearly  eqaal  length; 

niih  ie  longer  than  the  preooding  and  the  sixth  is  oblong,  rounded  at  the 

tip.  and  much  longer  than  any  of   the  others;  the  sides  of  the  abdomen 

behind  the  second  joint  are  concave  and  «t  the  middle  of  each  joint  there 

is  a  conical  protnberance,  ibe  last  joint  bearing  traces  of  two.     In  the 

female  the  abdomen  is  large  and  rounded  and  composed  of   five   joints 

from  the  fusion  of  the  last  three;  it  fits  closely  over  the  thin,  laminate  rim 

which  euoloses  the  greater  portion  of  the  sterunm.     As  the  stemnm  and 

the  ventral  surface  of  the  abdomen  are  both  hollowed  ont,  there  is  thus 

formed  a  ijuite  capacious  chamber  for  holding  the  ova. 

Length  of  male  26  mm.;  breadth  17  mm.;  length  of  lirst  ambulatory 
lege  60  mm. 

Sail  Diego  (LockiDgton);  Santa  Catalliia  Islaad, 
dredged  August,  1893!  Off  Cape  St.  Lucas  and  Gulf 
of  California  (Miss  Rathbun);  Magdalena  Bay,  Lower 
California!  I  have  seen  Lockington's  specimens  from 
the  latter  locality,  and  Miss  Rathbun's  types  of  tenuipea 
from  Catalina. 

Subfamily  INACHIN^. 

Eyes  slender  and  retractile.  Basal  antennal  joint  nanally  slender 
throughout,    not   narrowing   diatally.      Preoonlar   spine  often   wanting; 

postocnlar  distinct.     Bostrnm  often  bilid  or  two-spined. 
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Genus  Oregonia  Dana. 

Carapace  flattened,  not  spinose.  Spines  of  rostrum  long,  slender,  and 
contignons.  Ambulatory  legs  of  moderate  length,  the  penultimate  joint 
similar  to  the  preceding  one,  not  dilated  and  compressed .   Near  Eurypodiua, 

Type.—O.  gracilis  Dana. 

Oregonia  gracilis  Dana. 

Ortgoma  gracilis  Dana,  Am.  Jour.  Sci.  (2),  Vol.  XI,  1861,  p.  270;  Crust.  U.S. 
Expl.  Expd.,  Part  I,  1852,  p.  106,  PI.  Ill,  fig.  2.  Stimpson,  Jonrn. 
Bost.  Soo.  Nat.  Hist.,  Vol.  VI,  1857,  p.  456.  Bate,  in  Lord's  Natural- 
ist in  VancouTer*s  Island,  Vol.  II,  1866,  p.  269.  Lockinoton,  Proo.  Cal. 
Acad.  Sci.,  Vol.  VII,  1877,  p.  74.  Smith,  Rept.  Prog.  Oeol.  Sur.  Canada, 
1878-9,  B,  p.  209.  Newcombs,  Bull.  Nat.  Hist.  Soc.  Brit.  Col.,  1893, 
p.  21.     Rathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVII,  1894,  p,  59. 

Oregonia  hirta  Dana,  Am.  Journ.  Sci.  (2),  Vol.  XI,  1851,  p.  270;  Crust.  U.  S. 
Expl.  Expd.,  Part  I,  1852,  p.  107,  PI.  III.,  fig.  3.  Stimpson,  1.  c,  p. 
456.  Lockinoton,  1.  c,  p.  75.  Whiteavbs,  Can.  Nat.  (2),  Vol.  VIII, 
1878,  p.  471. 

Oregonia  longimana  Bate,  Proc.  Zool.  Soc.  London,  1864,  p.  663;  Ann. 
Nat.  Hist.  (3),  Vol.  XV,  1865,  p.  487;  in  Lord*K  Nat.  in  Vancouver's 
Is.,  Vol.  II,  1866. 

Carapace  snbtriangular,  more  or  less  setose  and  roughened  by  minute 
prominences.  Median,  cardiac,  and  branchial  regions  tumid.  The  rostral 
horns  may  exceed  the  breadth  of  the  interorbital  space.  Postorbital 
spines  slender,  acute,  inclined  forwards,  and  situated  some  distance  behind 
the  orbit.  A  prominence  on  the  anterior  side  of  the  eye  peduncle.  The 
septum  separating  the  antennulary  fossettes  is  produced  into  a  spine, 
liaxillipeds  setose,  the  ischium  produced  forward  into  a  rounded  process 
at  the  antero-internal  angle.  Chelipeds  rather  slender,  the  merus  sub- 
cylindrical  and  roughened  with  minute  tubercles;  carpus  rounded;  hand 
long,  slender,  somewhat  compressed,  the  margins  obtuse;  fingers  slender, 
smooth,  incurred.  Legs  subcylindrical  and  decreasing  in  length  poste- 
riorly; dactyls  slightly  exceeding  one-half  the  length  of  the  propodi  and 
terminated  by  long,  corneous  claws. 

Behring  Sea  to  Oregon  (Rathbun);  Vancouver 
Island  (Bate,  Smith);  Puget  Sound  (Dana);  northern 
California! 

Like  many  other  maioid  crabs,  this  species  varies 
greatly  as  regards  the  development  of  the  chelipeds  in 
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the  male.  Speaking  of  a  collection  of  specimens  of  thia 
species  from  Vancouver's  Island,  Professor  Smith  aays: 
"  The  series  of  specimens  is  sufficient  to  show  that  the 
two  forms  described  by  Dana  are  sexual  and  belong  to 
one  species,  the  yrneitis  being  based  on  the  adult  male, 
and  the  kiTta  on  the  two  forms  of  the  female.  In  the 
characters  of  the  rostral  spines  and  the  rest  of  the  cara- 
pax,  all  the  larger  males  before  me  agree  with  the 
description  and  figures  o(  gracilis,  while  in  the  same 
characters  the  females  agree  with  hirta,  and  the  smaller 
males  are  more  or  less  intermediate  between  the  two 
forms.  But  among  the  females  themselves  there  are 
two  forms:  all  the  adult  and  fertile  specimens  having 
the  abdomen  very  broad,  and  nearly  orbicular,  while  in 
the  other  specimens  (most  of  them  small,  but  some  of 
them  as  large  as  the  smaller  of  those  with  orbicular 
abilomenK)  the  abdomen  is  much  narrower  and  elliptical, 
as  shown  in  Dana's  fig.  3,  6.  The  smaller  of  these  latter 
females  are,  perhaps,  merely  immature  individuals,  but 
the  larger  are  truly  dimorphic,  sterile  females,  such  as 
are  found  in  many  genera  of  Brachyura,  and  here,  as  in 
most  similar  cases,  the  larger  of  the  sterile  individuals 
show  considerable  approach  to  the  males  in  the  form  of 
the  carapax,  etc. 

"In  the  largest  male  before  me  the  merus  of  the  cheli- 
peds  reaches  nearly  or  quite  to  the  tip  of  the  rostrum, 
and,  in  this  respect,  agrees  with  Bate's  0.  tongimana, 
though  the  chelipeds  are  not  nearly  twice  as  long  as  the 
carapace,  if  the  rostrum  is,  as  it  is  usually,  included  ia 
the  length." 

Genus  Erlleptus  Rath. 

Carapai  broadly  IHaugalac;  legioDB  irell  defined,  eoDvei.  Th«Ta  is  « 
poatorbital  aad  also  a  HQpraorbital  spiue.  Bostrnm  Bleader  and  sim- 
ple.     Abdomen  and  stwrnam  granulate;  abdomen  sii-iiegmented.      Baaftl 
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antennal  joint  with  a  slender  spine  at  the  antero-external  angle.     Mems  of 
external  maxillipeds  with  a  prominent,  obtuse  lobe  on  the  inner  margin. 
Chelipeds  very  long,  slender,  sabcylindrioal;  fingers  short,  arched.     Am- 
bulatory legs  very  slender,  shorter  than  the   chelipeds;  dactyls  almost 
straight. 

Type, — E.  apinoaus  Rath. 

Erileptus  spinosus  Rath. 

ErileptHB  spinosus  Rathbun  M.,  Proc.  U,  8.  Nat.  Mus.,  Vol.  XVI,   1893, 
p.  227. 

Carapace  spiny;  gastric  region  with  two  spines  arranged  transversely  and 
a  median  spine  behind;  branchial  region  having  a  long  spine  with  a 
smaller  spine  in  front  of  it  and  two  spines  on  the  margin;  hepatic  region 
with  a  marginal  spine;  a  spine  on  the  cardiac  area  and  a  small  spine  on 
the  orbital  arch.  Rostmm  slender,  with  spinnlous  margins.  A  small 
postorbital  spine  some  distance  behind  the  eye.  Chelipeds  long,  granu- 
lated, merus  with  a  spine  above;  hand  slender,  distally  widened.  A  spine 
on  the  first  abdominal  segment. 

Length  10  mm.;  width  6  mm.;  length  of  cheliped  28  mm. 

Off  San  Diego,  California,  36  fathoms  (Miss  Rathbun). 
I  have  not  seen  this  species. 

Subfamily  ACANTHONYCHINit. 

Eyes  small,  immobile,  or  only  partiaUy  retractile;  basal  antennal  joint 
enlarged  at  base  and  narrowing  distally.     Rostrum  bifid,  or  two-spined. 

Genus  Epialtus  Milne-Edw. 

Rostrum  flattened,  bifid  or  two-spined.  Preocular  spine  present  or 
absent.  Eyes  more  or  less  mobile.  Legs  of  moderate  length,  the  penulti- 
mate joint  not  dilated  aud  compressed.  Flagellum  of  the  antennas  concealed 
beneath  the  rostrum.  The  carapace  is  smooth  or  slightly  tuberculated 
and  the  margins  are  not  incised. 

Type.—E.  bituberculatus  Milnk-Edw. 
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Epialtus  productus  Randall. 
Epiultua  procluctua  Randall,  Joiini.  Acad.  Nat.  Soi.  Phila.,  Vol,  VUI.  I83S, 
p.  no.  GiiiBBs,  Proc.  Am.  Ash.  Adv.Soi.,  1850,  p.  173.  Dana,  Croat. 
U.  S.  Eipl.  Eipd,,  Part  I,  1852,  p.  133,  PI.  VI,  fig.  2.  Stimpsok, 
Journ.  Boet.  8qo.  Nat.  Hist,,  Vol.  VI.  1857,  p.  157.  Lockixctok, 
Proo.  CaJ.  Aoftd.  Sci.,  Vol.  VII,  1877,  p.  77.  Ratbbok  R.,  The  Pish- 
etiefl  o(  the  U.  8.,  Seo.  I,  1884,  p.  773,  PI.  OCLXVIII.  Newtokbe, 
Bull.  Nat.  Hial.  Son.  Brit.  Col.,  1893,  p.  32.  Oktua»>,  Zoal.  Jahrb. 
Abth.  f.  Syst.,  Bd.  VII.  18M,  p.  42.  Rathbch  M.,  Proo.  U.  8.  Nut. 
Mas.,  Vol.  XVII,  1894,  p.  68. 

Cnrapaoe  smooth  and  uot  ilistiuotly  areola  ted.  RoBtTuin  deeply  DotchtNl, 
the  inner  margins  ot  the  horns  nliglitly  conttave.  the  outer  couvei.  There 
is  a  small.  triaDgiil»r  preorbitiil  tootbi  pOHtorbital  Inotb  small.  The  mar- 
gin between  the  poalorbital  i»nj  tha  larRe  tooth  at  the  aotero -lateral  angle 
ia  concave  and  EranaverBe.  About  midwaj'  between  the  a ntero -lateral 
tooth  aud  the  posterior  margia  of  the  carapace  there  is  a  large  tooth 
pointing  (or wards  and  outwards;  the  sides  of  the  carapace  in  front  of  the 
posterior  teeth  ate  nearly  paraliel;  the  posterior  margin  has  a  strong  oud- 
Teiity  in  the  middle.  Chelipedx  stouter,  and  einept  in  old  males,  shorter 
than  (be  first  ambulatory  legM;  carpna  cariuate  on  the  onter  side;  hand 

age;  fingers  slender,  bent  downward  and  curved  inward,  t  he  inner  margina 
dentate  and  contiguous  tbrooghout  their  length,  except  in  old  males  in 
which  they  may  become  more  or  less  gaping  at  the  base.  Ambalatory 
rely  decreasing  in  length  posteriorly,  penultimate  joints  aqb- 
,  dactyls  slender,  spinutoas  below,  and  terminating  in  sharp, 
Blender  claws.  Abdomen  of  the  [einale  snbellipticat,  the  last  Joint  tri- 
angular. 

Color  reddish  to  olive  brown  mottled  with  small,  round  spots  of  ■ 
darker  hue. 

Length  of  ordinary  specimen  from  tip  of  rostral  hoiua  78  mm.;  width 
between  antero -lateral  horns  58  mm. 

Alaska  to  Lower  California, 

This  species  is  abundant  on  our  coast;  it  is  commonly 
known  as  the  "  kelp  crab"  from  the  fact  that  it  ia 
usually  found  on  kelp  the  color  of  which  it  closely 
resembles.  There  may  be  small,  setose  tubercles  on  the 
median  region  of  young  specimens,  bat  they  disappear 
with  age,  and  there  are  two  rows  of  curved  sette  on  the 
upper  side  of  the  rostrum  which  persist  for  a  longer 
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time.      Old   specimens   are   almost   entirely  devoid   of 
hairs  or  setse  of  any  kind. 

Epialtus  Nuttallii  Rand, 

EpiaXtua  Nuttallii  Randall,  Jonru.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII, 
1839,  p.  109,  PI.  III.  GiBBBS,  Proc.  Am.  Ass.  Adv.  Sci.,  1850,  p.  173. 
Stimpson,  Jonrn.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  458.  Logk- 
ixoTON,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  77.  Rathbun  M., 
Proc.  U.  S.  Nat.  Mas.,  Vol.  XXII,  1898,  p.  572. 

Epialtus  (Antilibinia)  NvttallU  Rathbun  M.,  1.  c.  Vol.  XVII,  1894,  p.  69. 

Carapace  ovate,  couvex,  smooth,  and  not  areolated.  Rostra  m  promi- 
neut,  depressed,  flattened  above,  and  having  a  small  triangnlar  notch  at 
the  tip.  No  preorbital  tooth;  postorbital  small.  The  two  teeth  on  the 
sides  of  the  carapace  are  much  smaller  than  in  E.  productus,  and  the  mar- 
gins between  them  are  convergent  anteriorly.  The  chelipeds  are  very 
similar  to  those  of  productuM.  Ambulatory  legs  saboylindrioal;  dactyls 
stouter  than  in  the  preceding  species. 

Southern  California — Santa  Barbara!  Santa  Catalina 
Island!  San  Diego!  Ballenas  Bay,  Lower  California 
(Rathbun). 

Genus  Mimulus  St. 

Carapace  flattened,  more  or  less  pentagonal;  antero- lateral  margin  lam- 
inate and  cnt  by  a  narrow  iissare  into  two  closely  approximate  lobes.  Ros- 
trnm  short,  bi6d,  and  horizontal.  Orbits  incomplete  below,  but  furnished 
above  with  a  preorbital  and  postorbital  spine.  Eyes  not  concealed  when 
retracted.  Merus  of  the  external  maxillipeds  short,  the  external  angle 
obtuse,  the  internal  angle  incised;  outer  margin  of  the  exognath  dilated. 
Hand  of  the  chelipeds  much  compressed  and  subcarinate.  The  propodi  of 
the  ambulatory  legs  have  a  setose  tooth  near  the  middle  of  the  inferior 
margin.    First  pair  of  ambulatory  legs  exceeding  the  others. 

Type.—M./olifUus  St. 

Mimulus  foliatus  St, 

Mimulus  foliatus  Stimpsox,  Ann.  N.  Y.   Lye.  Nat.  Hist.,  Vol.  VII,  1860, 

p.  200,  PI.  Ill,  Hg.  1.     A.  Milnb-Edwards,  Crust.  Miss.  Sci.  au  Mex., 

Pt.  V,  p.  145,  PI.  XVIII,  fig.  4. 
Pugtttia  ( MimuluH)  foiiata  Newcombb,   Bull.  Nat.   Hist.,  Soc.  Brit.  Col., 

1893,  p.  22. 
Pugettia  foliaia  Rathbcn   M.,  Proc.   U.   S.   Nat.   Mus.,  Vol.  XVII,  1894, 

p.  72. 

Carapace  flattened  and  marked  with  several  undulations;  median  region 
tumid  and  bearing  two  small,  obsolescent  tubercles  in  front  of  which  there 


CALIFORNIA    ACADEMY    OF    SCIENOES. 

may  be  [uro  lava  of  curved  aetie.  Bo^tral  horns  fattened,  with  oonvex 
oaler  mnrgius,  the  notch  between  tfaem  narrowly  tri angular  nod  setoM. 
On  the  npper  side  ot  the  rostrnm  there  are  two  double  rows  of  curved 
Hetni.  rreorbital  tooth  large,  triaii|{nlar,  acute;  poatortiital  bihhII  and  poiut- 
ing  obliquely  downwards,  and  separated  by  a  fiiHure  from  the  preorbltal 
tooth.  The  lateral  expaneiooB  of  the  carnpaue  are  a  little  reUexed,  anil  the 
inargiu  behind  the  incision  U  nearly  twice  thp  length  of  that  in  front. 
The  an tero- lateral  and  poHtero -lateral  angles  are  wide  and  the  latter  are 
somewhat  produced.  An  obsolescent  tubercle  on  the  posterior  part  of  the 
bfnuchial  region.  Pterygoatonliau  regions  with  several  blnut  teeth.  Ped an- 
cle of  aotenun<  about  reaching  tip  of  rostrum.  Chelipeds  of  the  male 
large,  the  merus  rough  and  aristste  oa  the  inner  mnrgiu;  onrpn^  with  a 
lamitin  on  the  iuuer  mnrijin;  h»nd  ubioug,  the  lingerd  bent  downward  and 
curved  inwiird,  somewhat  gaping  near  the  base  but  distally  dentate.  In 
tho  (emalea  and  young  mnlea  the  chelipeia  are  relatively  smaller,  the  crista 
on  the  morua  not  \<o  prominent,  and  the  fingers  uoutignons  and  dentate 
along  the  entire  inner  margin.  First  pair  of  ambulatory  legs  lonj^er  ami  a 
little  more  eompreasei  thau  the  others,  the  penultimate  joint  eaboariuBt« 
above.  Abdomen  of  female  elliptical,  seven  jointed.  Abdomen  of  the  male 
widest  at  the  third  segmBut,  narrowing  rapidly  to  the  fifth  which  is  about 
equal  to  the  sixth;  last  segment  narrow  and  longer  than  the  preceding  one. 

Color  a  dull  purplish,  the  legi  crossL'il  by  lighf  bauds. 

Length  of  carapace  3D  mm.;  greatest  width  32  mm. 

Found  ainoug  rocks  at  low  tide,  Alaska;  British 
Columbia  (Ratli.);  northern  to  southern  California! 
Mexico  (Milne-Edwards). 

Genus  Pugettia  Dana. 

Rostrum  two-epined.  The  margin  of  the  carapace  behind  the  eyeg  is 
produced  into  an  alate  eipaneion  behind  which  it  is  somewhat  constricted. 
The  upper  surface  of  the  carapace  is  famished  with  spines  oi  tuberclea. 
The  flagella  of  (he  anteunie  are  not  entirely  covered  by  the  rostrum.  The 
ambulatory  legs  are  slender  and  do  not  have  the  peualtimato  joint  dilated 
and  compressed.     The  preocntar  spine  ia  large  and  the  eyes  are  mobile. 

Type,  — P.  griKitiiD/kHK. 

Piigettia  Richii  Dana. 

Pugtttia  Rkhii  Dana,  Am.  Jour.  Sci.  {2),  Vol.  XI,  1S51,  p.  268;  Cmat.  U.  S. 
EipI.Eipd.,  Fart  I,  1352.  p.  118,  PI.  IV,  Fig.  4.  Stihpso.v,  Jonrn. 
Bosl.  Soa.  Nat.  Hist.,  Vol.  VI.  1857.  p.  457.  Locki.votos,  Proo.  Cal. 
Acad.  Bci.,  Vol.  Vtl,  1877,  p.  7G.  Miehs,  Challenger  Beporta,  Vol. 
XVII,  1888,  p.  40.  Newcoube,  Hull.  Nat.  Hiat.  8oc.  Brit.  Col.,  1893, 
p.  21.     Eathbds  M..  Proc.  U.  8.  Nat.  Mna.,  Vol.  XVII,  1894,  p.  71. 


CALIFORNIA   STALK-EYED   CRUSTACEA.  25 

Carapace  ovate,  tnberculated;  median  region  tumid  and  furnished  with 
four  tubercles,  the  three  anterior  of  which  are  nearly  abreast  (the  anterior 
one  a  little  in  advance  of  the  others);  two  double  rows  of  curved  set®  in 
front  of  the  lateral  tubercles,  and  two  similar  rows  on  the  rostrum.  Car- 
diac and  intestiuHl  regions  each  furnished  with  a  tubercle;  two  tubercles 
on  the  branchial  region,  the  one  situated  before  the  other.  Rostrum  prom- 
inent, the  horns  divaricate  and  convex  above,  the  triangular  notch  between 
them  hairy.  Supraorbital  tooth  acute  and  directed  forward,  outward  and 
upward.  Postorbital  tooth  acute  and  triangular.  Behind  the  postorbital 
there  is  a  large,  rather  slender  tooth  which  projects  laterally,  the  tip 
ourving  forwards.  At  the  postero-lateral  angle  of  the  carapax  there  is  a 
prominent,  pointei  tubercle,  in  front  of  which  the  margin  is  furnished 
with  curved  sette.  A  spine  on  the  sub-branchial  region  below  the  middle 
of  the  space  between  the  postero-lateral  tubercle  and  the  large,  curved 
tooth.  Pterygostomian  region  with  three  to  six  small  teeth.  Surface  of 
the  ischium  of  the  maxillipeds  plane,  but  sometimes  bearing  a  trace  of  a 
longitudinal  groove;  exognath  not  grooved.  Chelipeds  large  in  the  adult 
males,  much  shorter  and  more  slender  in  the  females;  the  merus  bears  a 
few  tubercles  on  the  upper  side  but  no  carina;  the  inner  side  may  become 
strongly  ridged  in  adult  males,  but  it  is  generally  rounded  in  young  males 
and  females;  the  carpus  has  two  or  three  cristaD  which  become  more  prom- 
inent in  old  males;  hands  compressed,  the  upper  edge  acute;  fingers 
shorter  than  the  palm,  and  gaping  at  the  base  in  old  males.  Legs  sub- 
cylindrical  and  crossed  by  light-colored  bands;  merus  and  propodus  not 
crested.    Color  reddish. 

Length  1/^  in.,  width  across  gastric  region  between  tips  of  horns  |f  in.; 
across  cardiac  region  1  ^  in. 

British  Columbia;  Puget  Sound;  entire  coast  of  Cali- 
fornia! San  Diego!     Found  at  low  tide. 

Pugettia  gracilis  Dana. 

Pugettia  gracilU  Dana,  Am.  Journ.  Sci.  (2),  Vol.  XI,  1851,  p.  268;  Crust. 
U.S.  Expl.  Expd.,  Part  I,  1852,  p.  117,  PI.  IV,  fig.  3.  Stimpsox, 
Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  456.  Miers,  Chal- 
lenger Reports,  Vol.  XVII,  1886,  p.  40.  Newcombe,  Bull.  Nat.  Hist. 
Soc.  Brit.  Col.,  189.3,  p.  22.  Rathbux  M.,  Proc.  U.  8.  Nat.  Mns., 
Vol.  XVII,  1894,  p.  69. 

Pugettia  Lordii  Batk,  Proc.  Zool.  Soc.  London,  1864;  Ann.  Nat.  Hist.  (3), 
Vol.  XV,  1865,  p.  486;  in  Lord's  Nat.  in  Van.  Is.,  Vol.  II,  1866,  p.  265. 

Pugettia  ffuadrideriH  var.  grariViA  Ortmaxn,  Zm)l.  Jahrb.  Abth.  f.  Syst., 
Bd.  VII,  1894,  p.  43. 
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Closely  allied  to  P,  Richii,  Carapace  lyrate  to  broadly  ovate,  oouvex, 
tuberculated,  the  tips  of  the  tubercles  often  farnished,  as  in  the  preced- 
ing species,  with  tufts  of  setss.  The  number  and  position  of  the  tuber- 
cles are  the  same  as  in  Richii  except  that  there  may  be  a  few  small 
tubercles,  or  tufts  of  setae  on  the  branchial  regions.  The  cardiac  tubercle 
may  become  scarcely  visible  in  old  specimens.  Median  region  tumid,  the 
middle  anterior  tubercle  small,  and  sometimes  obsolete.  Curved  setfe  as 
in  Richii.  Bostrum  less  prominent  than  in  the  preceding  species;  supra- 
orbital tooth  broader  than  in  Richii^  separated  by  an  incision  from  the 
postorbital  tooth  which  is  triangular,  acute  and  points  more  nearly  for- 
wards than  it  does  in  the  preceding  species.  Behind  the  postorbital  is  a 
broadly  triangular  tooth,  the  posterior  margin  of  which  is  nearly  longitU' 
dinal.  Postero-lateral  tubercle  smaller  than  in  Richii.  Ischium  of  the 
maxillipeds  with  a  longitudinal  groove;  exognath  also  grooved.  Spine 
on  sub-branchial  regions  small  or  wanting.  Merus  of  the  chelipeds  with 
a  prominent  irregularly  dentate  carina  on  the  upper  side;  carpus  cristate. 
Legs  subcylindrical,  the  merus  and  propodus  more  or  less  carinated  above, 
especially  in  the  anterior  pairs. 

Length  28  mm.;  width  between  antero-lateral  horns  16.25  mm.;  between 
postero-lateral  horns  20.5  mm.  , 

Alaska!  Vancouver  Island,  Puget  Sound,  Oregon, 
northern  California!  Farallon  Islands!  southern  Cali- 
fornia.    Found  at  low  tide. 

This  species  may  easily  be  distinguished  from  Richii 
by  the  lyrate  form  of  the  carapace,  the  form  of  the  large 
tooth  behind  the  postorbital,  by  the  crest  on  the  merus 
of  the  chelipeds  and  the  subcarinate  joints  of  the  ambu- 
latory legs. 

Pugettia  Dalli  Rath. 

PiKjcti'm  Dalli  Ratiihun  M.,  Proc.  U.  S.  Nat.  Mns.,  Vol.  XVI,  1893,  p.  23'2. 

A  rtinall  species  closely  allied  to  P.  Rkhii,  the  young  of  which  it  closely 
resembles.  Carapace  siibtriaiignlar,  tuberculated;  the  tubercles  on  the 
gastric  region  are  disposed  as  in  the  preceding  species,  but  the  anterior 
and  posterior  tubercles  are  small  or  obsolescent;  there  is  a  tubercle  on  the 
intestinal  region  and  a  prominent  one  on  the  cardiac;  a  small  tubercle  on 
the  branchial  region  in  the  position  of  the  posterior  one  in  the  other 
species.  Rostrum  much  resembling  that  of  Richii,  but  with  slightly  more 
slender  horns.  Supraorbital  tooth  acute;  postorbital  flattened  and  point- 
ing obli<iuely  downwards;  the  tooth  behind  the  postorbital  is  more  slender 
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and  spine-like  than  in  Richii,  and  does  not  carve  so  strongly  forwards, 
Postero-lateral  tnbercle  aoute,  prominent,  spine-like.  No  snb-branchial 
spine.  Isohinm  of  the  maxillipeds  grooved.  Ghelipeds  of  the  male  large, 
the  merns  with  an  irregular  carina  on  the  upper  and  inner  margins;  oarpns 
strongly  carinated  on  the  inner  and  npper  margins  and  irregularly  ridged 
on  the  outer  side;  hand  large,  wider  than  in  Richii^  the  upper  edge  acute; 
fingers  strongly  gaping  at  base,  meeting  only  at  the  tips,  a  tooth  on  the 
movable  one  near  the  base.  Ghelipeds  in  the  female  smaller  than  in  the 
male,  hand  narrower,  the  fingers  not  gaping  at  the  base.  Legs  longer  and 
more  slender  than  in  specimens  of  Riehii  of  equal  size;  the  joints  not 
carinated. 

The  females  have  a  broader  carapace  than  the  males  and  the  gastric 
region  is  more  tumid,  and  the  branchial  regions  more  distinctly  areolated. 

Length  of  carapace  in  male  11  mm.;  width  without  spines  6.5  mm.; 
length  of  cheliped  13  mm.;  width  of  hand  3.3  mm. 

Santa  Catalina  Island,   San  Diego  (Miss  Rathbun); 
San  Pedro!  off  San  Diego! 

Described  from  specimens  received  from  Miss  Rath- 
bun. 

Subfamily  DASYGYIN^ 

Eyes  short,  completely  retractile.  Postocular  spine  large.  Basal  anten- 
nal  joint  considerably  enlarged  throughout  its  length.  Rostrum  simple  or 
bifurcated.    Preocular  upine  present  or  absent.    Legs  generally  slender. 

Genus  Dasygyius  Rathbun. 

(Microrhynchua  Bell  and  NeorhynehuB  Milne-Edwards  preoc.) 

Rostrum  short  and  simple.  No  preocular  spine.  Merus  of  maxillipeds 
oordiform.  Anterior  legs  in  the  male  small.  Ambulatory  legs  of  moderate 
length. 

Dasygyius  tuberculatus  (Lock.) 

Inachus   tuberculatus  Lockinoton',  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,   1877, 

p.  30. 
Microrhynchue  (Imtchus)  tuberculatus  Lockinoton,  1.  c,  1877,  p.  64. 
Neorhynchus  mexicanus  Rathbun  M^  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI, 

1893,  p.  233. 
Dasygyius  tuberculatus  Rathbun  M.,  1.  c,  Vol.  XXI,  1898,  p.  570. 
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Carnpaoe  Babtriaugalar  and  faruiabed  with  tubercles  and  graualatioDB; 
n  tubercle  OQ  (liepoatemr  portioa  of  the  tnmid  median  regiou;  a  large, 
pointed  taberolc  on  the  cardinc.  nud  n  aiualler  one  near  Che  posterior  mar- 
tjiu  of  tlie  campace;  branobiHl  regioua  vith  several  Hmall  tubercles;  tuber- 
cleH  on  the  sides  ol  the  carapace  promiueut.  Hostrum  acute.  Fostocnlar 
spice  pointing  obliquely  forwnrdit  and  a  little  eiceediug  the  eyes.  Basal 
nnteunal  joiot  with  its  outer  edge  produced  forwards  into  a  spine  and  its 
lower  Ride  fnrniflbed  with  a  longitudinal  ridge  which  ia  nearer  the  inner 
than  the  outer  edge.  Chelipeds  in  the  male  rather  Btoul,  the  onter  edge 
i>[  the  merus  CurniEhed  with  small  luberoles  and  coarse  granniatioua ;  inoat 
edge  of  the  carpua  coarsely  granulated;  palm  of  the  hand  inflated  atid 
hsTiiig  a  short  row  of  small  taberolss  on  the  proiimal  portion  of  the  outer 
liurfaoe  near  the  middle  line;  Eiugors  slender,  snicate.  Legs  long  aud 
slender.  Id  the  male  the  Gr^t  al)daminal  aegment  is  large  aud  bears  a 
large  spine-like  tubercle;  the  second  segment  is  short  and  bears  a  smaller 
tubercle;  the  third  segmeuC  is  the  widest  and  bears  three  rounded  elera- 
tions  in  a  traosrerse  row;  behind  tbe  third  segment  Ihe  abdoujan  tapers 
rapidly  to  tbe  fifth,  wbioh  is  but  little  wider  than  the  succeeding  one;  the 
last  segmeut  Js  Kubtriangnlar  aud  fused  with  the  one  before  it.  In  the 
female  the  first  segments  are  short  aud  furnished  with  small  median  tuber- 
cles. In  Che  male  the  sternum  is  coarsely  granulated,  and  on  the  segment 
which  bears  the  chelipede  there  is  a  pair  of  transverse,  granulaCed  ridges. 

The  measurements  of  Lockiagton's  specimeaa  which 
I  have  had  the  opportunity  of  examining  are  as  follows: 


The  rostrum  varies  much  in  length;  in  old  males  it  is 
often  produced  into  a  sort  of  spine;  in  females  and 
young  males  it  is  often  quite  broadly  triangular. 

San  Diego!  Magdalena  Bay  (Lockington)!  Gulf  of  Cali- 
fornia (Rathbun)!  Panama  Bay  (Rathbun). 

1  have  seen  the  types  of  both  tubsrcnlatua  and  mexi- 
eanv.8. 
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Genus  Loxorhynchus  St. 

Rostrtim  two-spined,  the  spiiies  ooaleAoent  at  the  base  and  then  diver- 
gent. Preooalar  and  postoonlar  spines  prominent.  Orbits  interrupted 
by  a  deep  sinus  above  and  below.  Basal  antennal  joint  enlarged,  sub- 
qnadrate,  and  having  a  laterally  projecting  spine  at  the  onter  angle.  A 
spine  beneath  the  postorbital  near  the  base  of  the  first  joint  of  the  anten- 
na. Epistome  large  and  snbtrapezoidal.  Ischium  of  the  maxillipeds  pro- 
duced forwards  at  the  antero-interual  angle;  mems  entire  at  the  distal  end. 
Ambulatory  legs  subcylindrical,  of  moderate  length,  and  decreasing  in 
length  posteriorly.    The  carapace  is  spiny  and  the  abdomen  seven-jointed. 

Type, — L,  grandis  St. 

Loxorhynchus  grandis  St. 

Loxorhyuchus  grandis  Stimpson,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857» 
p.  85;  Joum.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  452,  PI.  XIX, 
fig.  1,  PI.  XXII,  fig.  1;  Ann.  N.  Y.,  Nat.  Hist.,  Vol.  VII,  1859,  p.  49. 
Bathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVII,  1894,  p.  74. 

Carapace  very  broadly  ovate,  inflated  and  covered  with  small,  conical 
tubercles  of  nearly  equal  size.  Rostrum  a  little  longer  than  broad,  much 
deflexed,  the  horns  convex  above  and  below  and  separated  for  a  little  more 
than  half  their  length.  Preorbital  spine  large,  often  more  or  less  double 
pointed;  postorbital  spine  subconical,  acute.  Chelipeds  in  the  male  large, 
tuberculated;  hand  oblong,  palm  inflated,  the  edges  rounded.  Ambulatory 
legs  Bubcylindrical,  sparingly  tuberculated,  the  antepenultimate  joints 
grooved  above;  a  small  tubercle  near  the  end  of  the  merus.  Abdomen  of 
the  male  contracted  behind  the  third  segment,  the  three  following  segments 
of  nearly  equal  width  (the  fourth  slightly  wider  at  the  base);  fifth  and 
sixth  segments  nearly  equal  and  longer  than  the  third  or  fourth;  last  joint 
subtriangular,  but  rounded  at  the  tip.  Abdomen  of  female  broadly  ellipti- 
cal, all  the  joints  free;  the  joints  increase  in  length  from  the  third  to  the 
sixth;  last  joint  broadly  rounded,  much  broader  than  long.  Thoracic 
sternum  transversely  (grooved.     Carapace  isovered  with  short  hairs. 

Stimpson  gives  the  following  measurements  of  a 
female: —  ' 

Length  of  carapace 5.55  in. 

Width  of  carapace 4.54 

Length  of  first  pair  of  legs   4.90 

Length  of  second  pair  of  legs 6.45 

Length  of  last  pair  of  legs 4.75 

Farallon  Islands!  near  San  Francisco!  Santa  Cata- 
Una  Island!  San  Pedro!  San  Diego! 


1 1 


i 


Lozorhyncbus  crispatus  St. 


Laxorhynehwf  crinpalut  Stimpson,  JoiirD.  Baal.  Soc.  Nat.  Hiat.,  Vol.  VI, 
ISfiT.  p.  453.  PL  XXII.  figs.  2.  3  ttud  4.     Oktmann,  Zool.  Jahrb.  Ablh. 

^^  Syst.,  Bd.  VII,   1804,   p.  45.     Ratbbun  M..  Proc.  U.  S.  Nat.  Mm.. 
Vol.  XVII.  1894,  p.  74, 

-itpnce  rather  nnnowlj  triangular,  BomewhAt  fiatteued.  uot  ueittl;  so 

.  sod  iuflated  as  iu  the  pieoediog  epeciea.     Some  of  (he  tabercleB  are 

ih  larger  than  others,  the  priocipal  oneH  being  located  an  follows;  a 

:1e  on  the  cardiac  region  whicli  is  couneoted  with  a  tubercle  on  the 

Diinnl  by  a  pramiuent         [o;  two  1  lea  ou  th?  branchial  regions, 

e  anterior  of  n-hioh  U  somewhat  neari  middle  line;  a  htrge  tubercle 

„'         hepatic  region;  a  tiibi^rcle  on  the  a      rior  and  one  on  the  posterior 

1  oE  the  median  region;  a  tubercle  uu  either  side  of  the  anterior 

an  tuberclei  a  row  of  small  blunt   tnberoles   on  the  median  region 

iding  to  each  rostral  horn.     Rnatrnni  longer  tbau  broad,  not  bo  maoh 

issed  as  in  iirondi',  and  baving  m         lirecgent  horna  which  are  aepa- 

L  lor  more  than  hall   the  length  ..  rontrnm,     Freorbital   spine 

iinent,  BubcDuioal.     Chetipeds  rathet       luder;  merns  n-ith   three   or 

r  small   tiiberoles   ou   the   upper  side;      arpus  with  amall  tubercles; 

id  slander,  slightly  wiiler  at  the  base,  margins  rounded.     Ambnlalorf 

Jegs  rather  Hhort.  the  first  pair  in  the  female  usually  longer  thiiii  the  chel- 

ipeda,  meme  grooved  above;  daclyia  shorter  and  stoater  than  in  grandU, 

ftboat  one-half  the  length  of  the  propodi.     Abdomen  of  the  male  similar  to 

that  of  the  preceding  species,  but  the  last  joint  is  narrower.     The  cheli- 

peds  in  the  male  are  muob  longer  than  in  the  females,  and  in  old  apeci- 

mens  they  become  enormoasly  leDgthened. 

Farallon  Islanda!  San  Francisco  Bay!  Monterey, 
Santa  Barbara!  San  Pedro!  San  Diegol  San  Miguel  Is- 
land (St.). 

The  carapace  in  this  species  ia  covered  by  a  very 
dense,  even  coating  of. peculiar,  short,  thick  hairs — if 
hairs  they  may  be  called — which  are  so  closely  crowded 
together  that  no  spaces  are  left  between  them.  In  some 
places  they  are  less  than  twice  as  long  as  thick.  Along 
the  sides  of  the  carapace  and  on  the  median  region 
there  are  the  usual  curved  setie,  but  on  the  legs  and 
abdomen  there  are  numerous  large,  clavate  sette;  be- 
tween these  and  the  short  thick  setse  there  are,  how- 
ever, all  stages  of  transition. 
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These  crabs  are  generally  found  so  thickly  covered 
with  foreign  growths,  such  as  hydroids,  seaweeds,  bryo- 
zoans  and  sponges,  that,  in  their  natural  environment, 
they  are  scarcely  recognizable  as  crabs  at  all. 


Family  MAIID^. 

''Eyes  retractile  within  tolerably  well-defined  orbits  which  are  often 
more  or  less  incomplete  below,  or  marked  with  open  fissures  in  their 
upper  and  lower  margins.  Basal  antennal  joint  always  more  or  less 
enlarged." 

Subfamily  MAIINiC. 

"Carapace  usually  snbtriangular.  Rostrum  well-developed.  Anterior 
legs  in  the  male  usually  enlarged;  fingers  not  excavate  at  the  tips.' 


it 


Key  to  thk  Genera. 

Rostrum  vertically  compressed  and  notched.     Orbits  shallow. 

Ambulatory  legs  compressed  and  flattened Chionaecetes. 

Ambulatory  legs  subcylindrical. 

Second  joint  of  antenna  dilated.    Carapace  lyrate ffyas. 

Second  joint  of  antenna  slender,  subcylindrical.    Carapace 

pyriform Herbatia, 

Rostrum  composed  of  two  more  or  less  divergent  spines.    Orbits  deep. 
First  ambulatory  legs  very  long.    Rostral  horns  slender. 

Carapace  spiny Hy€utenu$. 

First  ambulatory  legs  moderate. 

No  preocular  spine Pelia. 

A  preocular  spine.     Rostrum  flattened Scyra, 

Genus  Hyas  Leach. 

Rostrum  bifid,  flattened,  the  horns  by  a  narrow  fissure.  Orbits  shallow 
and  open  above,  with  a  fissure  above  and  below.  Eyes  partially  visible 
from  above  when  retracted.  No  preocular  spine.  Basal  antennal  joint 
much  enlarged,  the  second  moderately  dilated,  the  third  narrow.  Cara- 
pace flattened,  more  or  less  tuberculated,  but  not  spiny.  Ambulatory  legs 
subcylindrical  and  of  moderate  length. 

Type. — Hyas  araneus. 


EMY    OP    St'IENCE) 


Hyas  lyratus  Dana. 


Hyat  lyraiai  Dana,  km.  Juaru.  Sci.  (2),  Vol.  XI,  18.^1,  p.  268;  Crngt.  V.B. 

Expl.  Eipd.,  Fait  I.  18.i2,  p.  SO.  PL  I,  (ig.  1.     StiupsoN,  Jouro.  Bost. 

Sou.  Nat.  HUt.,  Vol.  VI.  1857,  p.  4,10.     Lockisoton,  Proo.  Cdl.  Aoad. 

8oi.,  Vol,  Vn.   1877,  p.  U4.      Mieits.  Challenser   Keports,  Vol.  XVII, 

I8SS,  p.  47.     Ratubcn  M.,  Ptov.  U.  S.  Nat.  Mus.,  Vol.  XVI.  1893,  p. 

72.  PI.  III.  Nkwcombb,  Bull.  Nat,  Hist.  Soo.  Brit.  Col..  1893,  p.  20. 
Carapace  Ijrate  aud  furnielied  with  blual  tnbotoleH.  Median  regian 
Inmid,  aud  aeuerally  farnished  with  two  elevations,  one  near  the  middle 
aud  ooe  behind;  post-median  region  prominent,  pnstalate  or  rougbeued; 
cardiac  region  fiiraiahed  with  a  aubcouical  elevation;  brauohial  regiona 
eisvated  ntthe  middle  aud  crossed  by  a  more  or  less  evident  line  of  rou  tided 
tuberoles.  Kostrum  shorter  thau  the  width  of  the  iuterorbital  space,  the 
oleft  between  tbe  horns  narrow.  A  tootb  on  the  anterior  margiu  ol  tbe 
optio  pedanole.  Basal  nuteitnal  joint  With  a  few  auinll  teeth  ou  ench  mat- 
gm  and  a  prooiiiient,  smooth  tubercle  at  tbe  autero-eiteroal  angle;  Jiecoui) 
joint  dilated  and  almost  entirely  visible  from  above.  A  small  tooth  on 
the  first  joint  below  tbe  articulation  of  the  second.  Marillipeda  graoa- 
lated.  Behind  the  eyeH  is  an  alate  eipansion,  the  anterior  aud  posterior 
morgias  of  which  are  genetall;  nearly  parallel,  outer  margin  long  and  a 
little  oonunve;  anterior  niisle  n,'ute;  a  small  tooth  near  the  baae  of  the 
coavei  posterior  margin  of  this  expansion,  behind  which  the  side  of  the 
carapace  is  quite  deeply  indented.  Behind  tbe  alate  eipansion  the  margin 
of  the  carapace  is  farnished  with  a  row  of  small  taberoles.  Heras  of  the 
chelipeds  with  a  few  small  tubercles,  which  are  more  prominent  at  the 
angles;  hands  narrow,  uompressed,  smooth  or  grannlated,  the  app«r  mar- 
gin compressed  and  roughened  by  smalt  tubercles;  liugers  nearly  smooth. 
The  abdomen  of  the  male  ia  widest  at  the  second  and  third  segments, 
behind  which  the  sides  run  nearly  parallel  to  the  last  joint,  which  is  dia- 
tally  Imncated  and  over  twice  as  broad  as  long.  Abdomen  of  the  female 
broadly  elliptical,  the  joints  inoreaaing  in  length  from  tbe  seoond  to  the 
last. 


Locality  of  specii 


3  described: — 


36°  40'  N. 
56°  58'  N. 
56°  34'  N. 


169°  20'  W. 
170°  09'  W. 
170°  17'  W. 


This  species  ranges  from  the  extreme  end  of  the 
Aleutian  Islands  to  Puget  Sound,  whence  it  was  first 
reported  by  Dana. 
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Genus  Hyastenus  White. 

Carapace  snbpyriform,  convex,  smooth,  tnberonlated,  or  spiny.  Spines 
of  rostrum  long,  slender,  and  diverging  from  the  base.  Preocnlar  spine 
small  or  obsolete.  '  Eyes  small,  the  peduncles  slender  and  completely 
retractile  within  the  small  orbits  which  have  a  lateral  aspect,  and  a  6ssare, 
or  hiatus  in  the  upper  and  lower  margins.  Basal  antennal  joint  large; 
flagellum  usually  exposed  and  visible  from  above  at  the  sides  of  the  ros- 
trum. Ambulatory  legs  elongated,  suboylindrical  and  unarmed,  the  first 
pair  usually  much  the  longest.    Abdomen  of  the  male  seven-jointed. 

This  genus  is  divided  by  Miers  into  two  subgenera, 
which,  however,  ''are  connected  together  by  numerous 
gradations."  The  one,  HyaateniLS,  is  characterized  by 
having  few  or  no  spines  on  the  carapace  and  by  the 
absence  of  a  spine  at  the  external  angle  of  the  basal 
antennal  joint.  The  other,  Chorilia,  has  the  carapace 
spiny  and  the  basal  antennal  joint  is  furnished  with  a 
spine.  Hyastenus  (Ghorilia)  longipea  is  the  type  of  the 
latter  subgenus. 

Hyastenus  (Ghorilia)  longipes  (Dana). 

Chorilia  longipes  Dana,  Am.  Journ.  Sci.  (2),  Vol.  XI,  1851,  p.  269;  Crust. 

U.  S.  Expl.  Expd.,  Part  I.  1852,  p.  91,  PI.  I,  fig.  5.    Stimpson,  Journ. 

Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  455.    Lockinoton,  Proc.  Gal. 

Acad.   Sci.,  Vol.  VII,    1877,  p.  69.     Whiteavks,   Can.  Nat.  (2),  Vol. 

VIII,  1878,  p.  470.      Rathbun  M.,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XXI, 

1898,  p.  572. 
HjfOBtenus  {Chorilia)  longipes  MiSBS,  Journ.  Linn.  Soc.  London,  Vol.  XIV, 

p.  658;  Proc.  Zool.  Soc.  London,  1879,  p.  27. 
Hycutenua  japonicun  Miers,  Proc.  Zool.  Soc.  London,   1879,  p.  27,  PI.  I, 

fig.  2;  Challenger  Reports,  Vol.  XVII,  1886,  p.  56,  (fide  Rathbun  M.). 
Hyastenus  longipes  Miers,  Challenger  Reports,  Vol.  XVII,  p.  56.  Rathbuv 

M.,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XVI,  1893,  p.  85,  PI.  VII.    Niwcombb, 

Bull.  Nat.  Hist.  Soc.  Brit.  Col.,  1893,  p.  20. 

Carapace  pyriform,  inflated,  and  covered  with  sharp  spines  of  unequal 
size.  Median  region  tumid,  with  two  median  spines  and  a  row  of  three 
spines  on  either  side,  the  posterior  one  being  the  largest  and  situated  a 
little  behind  the  middle  of  the  interval  between  the  two  spines  on  the 
middle  line;  a  prominent  spine  on  the  tumid  hepatic  region;  several  small 
3 
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9pmes  on  the  cnrdiao  region  aod  a  smaU  spiue  or  tnberde  nenr  the  pus- 
terioT  end  o[  the  intestiunU  The  spines  on  the  branobinl  iFgioo;  an 
namerons  and  variable,  bnt  there  is  usaally  a  more  prominent  spine  near 
the  middle.  Ptery goBtomian  regions  with  a  row  of  teelti  or  spiues.  Bos- 
Imm  long,  the  horns  uearlj  straight,  pabeecent  and  diTergeut,  Preorbifal 
spine  prumlnent,  aoute,  postorbital  aunte  and  pointing  oblitinely  down- 
wards. Baaal  anteuuat  joinl  armed  at  its  external  angle  with  a  slender 
spine,  the  margin  behind  which  is  armed  with  two  smaller  Dpines.  There 
may  be  a  few  mlnnte  spinules  at  tbe  apex  of  the  eye-stalb.  Ueraa  ot  tb« 
chelipeds  fnrnished  with  small  tabercles,  whioh  are  more  prnmiuent  on 
the  uuglea;  oarpua  (uiuished  with  small  tnbercles  on  the  outer  aide,  which 
are  more  or  less  plainly  arranged  in  three  or  four  rows;  faanda  long,  slen- 
der, compressed,  palm  subcariuuted  above,  nearly  smoolh,  and  generally 
having  a  small  (nbeicle  on  the  outer  side  near  the  art i dilution;  fingers 
long  and  slender.  Dactyls  of  the  slender  ambulatory  legs  long  and  neHFly 
straight.  Abdomen  of  the  male  Capering  from  the  third  segment,  the  last 
joint  longer  than  broad  aud  rounded  at  the  tip.  Abdomen  of  the  female 
broadly  elliptical,  the  joints  inorensing  in  length  from  the  third  to  the 
last.  lu  some  females,  either  immature  or  sterile,  the  abdomen  is  narrowly 
elliptioal  and  not  nearly  so  wide  as  the  thoracic  sternnm.  The  legs  and 
many  parts  of  the  body  are  covered  with  a  short  pubescence. 

Miss  Rathbun,  who  has  carefully  studied  a  large 
number  of  specimens  of  this  species,  gives  the  following 
account  of  its  variations;  "  This  species  ranges  from  57° 
north  latitude,  off  Kadiac,  Alaska,  to  32°  north  latitude, 
off  San  Diego,  Calif.,  and  in  depth  from  27  to  603 
fathoms.  It  exhibits  wide  variations  from  Dana's  types, 
especially  in  more  southern  latitudes,  where,  as  a  rule, 
the  carapace  is  very  much  swollen  at  the  branchial 
regions,  making  the  width  much  greater  in  proportion 
to  the  length;  the  second  and  third  joints  of  the  antennce 
are  much  more  slender;  the  hepatic  region  is  furnished 
with  a  sharp  spine;  and,  lastly,  the  tubercles  of  the 
carapace  are  much  more  numerous  and  some  of  them 
spinous.  These  characteristics,  if  uniform,  would  be 
specific,  hut  the  two  extremes  intergrade  to  such  an 
extent  as  to  render  impossible  even  a  varietal  separa- 
tion.    The  broad  form  is,  with  one  exception,  confined 
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to  deep  water;  the  typical  longipea  ranges  from  27 
fathoms  in  the  north  to  456  in  the  south.  Variations 
exist  in  specimens  from  the  same  locality;  for  example: 
The  broad  forms  may  possess  a  hepatic  spine  or  a 
tubercle;  the  antennal  joints  are  narrow  in  some  indi- 
viduals and  wide  in  others.  Occasional  specimens  of 
the  narrow  form  have  a  sharp  hepatic  spine.  *  *  *  The 
width  of  the  typical  form  ranges  from  0.71  to  0.8  of  its 
length;  of  the  wider  form  from  0.82  to  0.9  of  its  length; 
the  length  being  measured  from  between  the  bases  of 
the  cornua." 

Genus  Pelia  Bell. 

Carapace  snbpyriform.  Bostram  composed  of  two  divergent  Bpines 
which  are  united  at  the  base.  Orbits  small,  with  a  lateral  aspect  and  with 
a  superior  and  an  inferior  marginal  hiatus;  the  upper  orbital  margin 
smooth  and  devoid  of  a  preorbital  spine.  Eyes  small,  with  slender  pedun- 
cles. Basal  antennal  joint  elongated,  its  distal  portion  visible  from  above 
at  the  sides  of  the  rostrum;  flagellum  well  developed.  Merus  of  the  max- 
illipeds  with  a  notch  at  the  articulation  of  the  palp,  legs  of  moderate 
length;  first  ambulatory  legs  much  longer  than  the  others;  mems  com- 
pressed, acute  above,  dactyls  not  denticulated  below. 

Type. — P.  pulrhella  Bell. 

Near  Piaoidea,  but  having  a  narrower  basal  antennal 
joint,  the  distal  end  of  which  is  visible    from   above. 
Differs  from  Piaa  in  the  absence  of  spines  on  the  under 
'  side  of  the  dactyls. 

Pelia  tumida  (Lock.) 

Pisoides  (?)  tumidu9  Lockinotox,  Proc.  Gal.  Acad.  Sci.,  Vol.  VII,  1877,  pp. 

90  and  67. 
Microphrys  tumidus  Miers,  Challenger  Beports,  Vol.  XVII,  1886,  p.  83. 

Carapace  pyriform,  rounded,  tumid,  covered  with  pubescence,  but  en- 
tirely devoid  of  spines.  Median  region  rounded,  smooth,  much  elevated, 
and  furnished  with  a  small  rounded  tubercle  at  the  summit;  branchial 
regions  inflated;  cardiac  region  with  a  small  rounded  elevation.  Bostrum 
depressed,  nearly  one-half  the  length  of  the  carapace  and  bifurcated  for 
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about  hftlf  ilB  iBiigth,  the  horna  narrow,  divergent,  oad  slighlly  nptnmed 
at  tho  tip.  No  preorbital  tooChj  poatorbital  Rmall.  Aut era-lateral  margin 
entire.  Busal  Anteunal  joint  oouaiderabljr  longer  than  wide  and  devoid  of 
teetb  with  the  reception  of  the  one  at  the  nntero-eiterual  nugle,  which  is 
plainly  Tisible  from  aboie;  tip  of  the  peduoole  reaching  but  beyond  the 
ftpex  of  the  uotob  betu-aon  the  rostral  borue,  not  nearly  renubiag  tbe  tip 
ol  the  toHtrum  as  in  par.ijlca:  flngellnm  rather  long.  Mems  of  tbo  niitiil. 
lipeda  diatally  trancated.  Chelipeds  nnarmed;  meras  not  nearly  reAohing 
the  tip  of  the  roatcnm;  hand  oblong,  inSated.  the  edges  obtuse  and  paral- 
lel; fiiigerB  widely  gaping,  a  tubercle  on  the  inner  margin  of  the  dactyl 
near  tbe  base.  Ambulator;  lega  oompresned,  pubescent,  the  margins  fur- 
nished with  a  thick  triuge  of  BtifT  setn;  dactyls  sharply  cnrred  at  tbeir 
sharp,  conieoiis  tips. 
Length  12  mm.;  width  8  mm.;  length  of  first  ambulator;  leg  12  mm. 

Described  from  a  single  male  specimen  from  Magda- 
lena  Bay,  Lower  California,  preserved  in  the  museum 
of  the  California  Academy  of  Sciences.  This  specimen 
is,  I  believe,  one  that  is  mentioned  by  Lockington,  1.  c, 
p.  67. 

San  Diego  (Lockington),  Magdalena  Bay,  Lower  Cali- 
fornia (Lockingtou)]  Santa  Gatalina  Island! 

Pelia  pacifica  Milne-Edw. 

Ptliapacijica  A.  Milmb-Euwarus,  Miss.  Soi.  an  Mez.,  Vol.  I,  Pt.  V,  1875, 
p.  73,  PI.  XVI,  fig,  3.    Bathbom  M.,  Proo.  D.  S.  Nat.  Mus.,  Vol.  XVI, 
1894,  p.  90;  and  Vol.  X7CI,  1S9S,  p.  573. 
Near  matica,  but   having  a  shorter  and  wider  oarapaoe  with  the  promi- 
nences on  tbe  gastric  and  cardiac  regiouB  more  pronounced.      Boatrnm 
short  and  stout.     Basal  anteuual  joint  shorter  and  wider  thau  inntHtiea. 
Length  of  carapace  9  mm.;  width  7  mm. 

Bay  of  Panama  (M.-Edw.);  Gulf  of  California,  Mag- 
dalena Bay,  Lower  California!  San  Diego,  Santa  Cata- 
lina  Island  (Miss  Rathbun). 

Genus  Herbstia  Milne-Edw. 

Carapace  broadl;  triangular  or  aubpyriform.  tubercnlated  or  apinoas. 
Rostrum  short,  the  horns  acute,  vertically  compressed,  and  dilated  at  the 
base.     Orbits  sballow,  with  orwilhout  a  preorbital  spine.     Eyes  short  and 
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not  entirely  concealed  when  retracted.  Basal  antennal  joint  moderately 
dilated  and  armed  with  an  antero-external  spine,  the  distal  portion  not 
entirely  covered  by  the  rostmm.  Meras  of  maxillipeds  distally  truncated 
and  not  produced  at  the  onter  angle.  Ambnlatory  legs  rather  slender, 
snbcylindrical,  and  of  moderate  length;  dactyls  nearly  straight,  acute. 
Abdomen  in  the  male  seven- join  ted. 

This  genus  is  divided  into  two  subgenera  as  follows: 

Herbstia:  Inferior  margin  of  orbit  not  dentate.  Ambulatory  legs  not 
spinose. 

Herbatiella  St.  :  Inferior  margin  of  orbit  armed  with  a  tooth  or  spine. 
Merus  of  ambulatory  legs  spinose. 

The  subgenus  Herbstiella  to  which  our  species  belong 
is  almost  exclusively  West  American. 

Herbstia  (Herbstiella)  camptacantha  St. 

Herbstia  parvi/rons  Stimpson,  Ann.N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,  1860, 

p.  185  (not  H.  parvi/rona  Randall). 
Herbstiella  camptacantha  Stimpson,  I.e.,  Vol.  X,  1871,  p.  94. 
Herbstia  camptacantha  A.  Milne-Edwabds,  Miss.  Sci.  au  Hex.,  Vol.  I,  Pt. 

V,  p.  78,  PI.  XVIII,  fig.  3. 
Herbstia  (Herbstiella)  camptacantha  Miers,    Joum.  Linn.  Boc.  London, 

Vol.  XIV,  1879,  p.  665;  Challenger  Reports.  Vol.  XVII,   1886,  p.  49. 

Rathbun  M.,  Proc.  U.  8.  Nat.  Mus..  Vol.  XVI,  1893,  p.  79. 
Fisheria  depressa  Lockinoton,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  72. 

Carapace  oyate,  punctate,  much  flattened,  and  armed  above  with  several 
small  tubercles.  Median  region  tumid,  separated  from  the  branchial  and 
cardiac  regions  by  deep  sulci  and  armed,  in  front,  with  four  tubercles  in  a 
transverse  line,  the  middle  tubercles  separated  from  each  other  by  about 
twice  the  distance  that  they  are  from  the  lateral  ones;  a  median,  rounded 
tubercle  on  the  posterior  portion  of  the  median  area;  three,  or  four  small 
tubercles  on  the  cardiac  region  and  about  five  on  each  branchial  region; 
two  tubercles,  in  a  transverse  line,  on  the  intestinal  area.  Rostral  horns 
flattened  and  divergent,  forming  more  than  one-half  the  length  of  the 
rostrum.  Preorbital  spine  acute;  there  is  a  small  spine,  or  tooth,  on  the 
margin  of  the  orbit  above  the  postorbital  tooth,  while  below  it  there  is  a 
spine  on  the  inferior  orbital  margin.  The  spine  at  the  antero-external 
angle  of  the  basal  auteuual  joint  is  prominent,  and  on  the  margin  behind 
it  there  are  two  spines,  the  posterior  of  which  is  sometimes  reduced  to  a 
small,  blunt  tooth.  Beside  the  postorbital  tooth  the  antero-.lateral  mar- 
gin is  furnished  with  about  five  spines,  and  there  are  several  smaller  ones 
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aa  the  poatera-lateral  margiu.  Pterygoslomiati  region  armed  witb  seToral 
Bpiiied.  Chelipeds  Id  the  adult  mule  long;  merns  lottg,  aubpylmdrinnl, 
Brmsil  nboTe  witb  uiiiueroDa  spines  and  usually  haiiuga  tv<s  apinCB  tit  the 
distal  ead  of  the  lower  margin;  carpus  with  the  miler  flurfaoi?  tubercninted; 
bund  large,  Eimoolh.  elongated  and  oompressedi  Bngera  widely  gapiuK. 
Ambolatory  legs  pubeaoent;  merns  armed  above  with  uumeroaa  spinel, 
and  witb  one  or  more  spineii  near  the  distal  ead  uf  the  lower  margin; 
ciirpus  with  one  or  more  spines  above;  propodi  long,  slender,  subcylin- 
drii<al,  unarmed,  and  abont  twiue  the  length  of  the  dactyls. 

Cape  St.  Lucas,  Acapulco,  Mexico  (St.);  Mazatlan, 
Magdalena  Bay!  Lower  California;  San  Diego!  Santa 
Catalina  lalandl  San  Pedro!  San  Clemente  Island! 

This  species  differs  from  parvi/ronn  in  having  the 
hand  entirely  devoid  of  spines.  The  chelipeds  in  the 
male  become  greatly  elongated  with  age;  the  hand 
becomes  narrower,  the  spines  on  the  tower  aide  of  the 
merus  become  obsolete,  while  those  on  the  upper  side 
become  bhint.  lu  one  specimen  from  Port  Escondido 
the  chelipeds  were  two  and  one-half  times  the  length  of 
the  carapace;  the  merus  was  a  little  longer  than  the 
carapace  and  the  hand  about  one-third  longer.  The 
carapace  is  covered  with  a  pubescence  which  disappears 
to  a  greater  or  less  extent  with  age.      ' 

I  have  seen  the  two  specimens  of  Fisheria  depresaa 
referred  to  by  Lockington  as  "  No.  21"  (1.  c,  p.  73). 

Herbstia  parvifrons  Randall. 

Herbilia  parvi/rotu  Randall,  Journ.Acad.  Nat.  Soi.  Fhila.,  Vol.  VIII, 
1S39,  p.  107.  GiBBBS,  Froc.  Am.  Ass.  Adv.  Sci.,  1S50.  p.  170. 
SriMPaoK,  Joarn.  Bost.  8oo.  Nat.  Hist.,  Vol.  VI,  1857,  p.  4S1. 

I  have  not  seen  this  species  nor  do  I  believe  that  any- 
thing  has  been  found  since  Randall's  specimen  was 
taken  which  answers  to  his  description,  which  is  quoted 
below. 

"  Corpote  depresso,  in  latere  spinoso,  pedibns  apinoBis,  leviter  dilatatie, 
manibns  Itevigatibus,  daolylis  apice  serrnlatie." 
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*'  Body  flattened  above,  punctured,  somewhat  hairy;  sides  spinons, 
especially  anteriorly;  rostrum  very  short;  feet  spinous  abore;  hand  of  the 
anterior  pair  with  only  a  few  very  small  spines  at  the  base;  pincers  with- 
out teeth,  except  toward  their  apices,  where  for  one-third  of  their  whole 
length  they  are  hollowed  out  on  their  prehensile  side,  so  that  when 
closed  they  become  interlocked  at  their  extremities  by  means  of  their 
serratures.    Length  of  carapax  about  one  inch." 

One  specimen  from  Western  America. 

Genus  Chion(Bcetes  Kroyer, 

Carapace  broad,  depressed,  more  or  less  tuberculated  or  spinose.  Ros- 
trum short,  flattened  and  notched,  not  depressed.  Orbits  shallow,  open 
above  so  that  the  short,  thick  eye-peduncles  are  visible  from  above  when 
retracted.  Nopreorbital  spine;  postorbital  present.  Basal  antennal  joint 
very  narrow,  with  a  terminal  spine;  second  and  third  joints  not  dilated; 
flagellum  short.  Ambulatory  legs  more  or  less  compressed  and  of  moderate 
length.    Abdomen  seven- jointed. 

Type.  — C.  opilio  { Fa  bb.  ) . 

ChioncBcetes  opilio  (Fabr.) 

Cancer  phatangium  O.  Fabbicius,  Fauna  Groenlandica,  1780,  p.  234. 
Cancer  opilio  O,  Fabbicius,  Danske  Vid.  Selsk.  Skr.  nye  Saml.,  Band.  Ill, 

1788,  p.  181,  plate. 
Chiontxcetea  opilio  Kroyeb,  Naturh.  Tidskrifl  (1),  2,  1838,  p.  249. 
ChionceceUB  behringianua  Stimpson,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  YI, 

1856,  p.  84;  Journ.  Bost.  Soc.  Nat.  Hist.,  YoL  YI,  1857,  p.  449. 

For  further  references  see  Rathbun,  Proc.  U.  S.  Nat. 
Mus.,  Vol.  XVI,  1893,  p.  74. 

This  species  extends  from  Greenland  to  Behring  Sea 
and  down  the  west  coast  of  America  as  far  as  British 
Columbia,  and  may,  not  improbably,  occur  within  our 
limits.  The  carapace  is  flattened  and  covered  with 
wart-like  tubercles.  There  is  no  deep  depression  sepa- 
rating the  branchial  regions.  The  ambulatory  legs  are 
shorter,  stouter  and  less  spiny  than  in  the  next  species. 


40  CALIFORNIA    ACADEMY    OF    SCIENCES. 

ChioDoecetes  TaDoeri  Ralk. 

ChionieeeU*  Tanaeri  Eathdctn  M.,  Peon,  U.  S.  Nat,  Mas..  Vol.  XVI,  1893, 
p.  76,  PI.  IV,  figs.  1-4;  and  Vol.  SKI,  1898,  p.  573.  NEwcoaBs.  Ball. 
Nat.  UUt.  Soc.  Brit.  Co].,  1803,  p.  19. 

Curnpnce  a  little  wilier  tluiD  loug,  with  the  postara-laternl  angles  broadly 
rouuiled;  braQcbinl  regioQB  taiaid  nuii  produced  lateral];,  coucealing  the 
lateral  margiua.  The  carapace  is  norered  with  ipiiies,  inetiiad  ol  wart-like 
tnberclea  as  in  opiUo,  the  most  couspienone  of  which  ate  arrauged  iu  more 
or  iesB  irregular  rows,  A  nearly  transverae  row  of  toberoleH  on  the 
branchial  regiunu,  which,  uear  the  side  of  the  carapace,  curves  aroiiud 
and  ruuB  obliqnely  forwards  townrda  the  orbit.  Posterior  margin  ut  the 
carapace  apjnnlousi  aboie  the  outer  portions  of  tbid  margiu  tbere  be^iuii 
another  row  of  Bpinnles,  which  is  poutinued  around  the  sides  of  the  uara< 
pone,  the  splaes  besoming  smaller  anterior]]';  at  tbe  bend  iu  the  row  of 
spines  ou  the  branchial  regions  there  begins  another  row  of  spines  which 
runs  Eorwaid  to  the  anterior  portion  of  the  buooal  area,  the  spinoa  becom- 
iug  amBilerand  more  thickly  set  anteriorly,  where  they  ettuiually  spread 
out  into  a  amuU  patch  of  minute,  irregularly  placed  (nbercles  next  to  the 
buccal  area.  An  irregular  row  nt  spinules  across  the  anterior  portiou  of 
the  median  area.  The  upper  margins  of  the  orbit  and  the  outer  aides  of 
the  Toatrum  are  spinnlouB.  A  small  elevated  patch  of  apinnlea  on  the 
cardiac  region,  in  front  of  whioh  is  a  deep  depreesiou.  separating  lbs 
branchial  regions,  which  is  rather  narrow  behind,  but  wideua  anteriorly, 
and  divides  into  two  broad  depressions  eiteadmg  either  side  of  the 
mediau  area,  Bostral  horns  upturned,  narrower  than  iu  opilio,  the  notch 
between  them  more  prominent.  Basal  antennal  joint  spinnlous  below. 
MaxiUipeds  more  or  less  spinulous,  aud  not  reaching  the  anterior  margin 
of  the  buccal  area.  Chelipeds  spinulous,  small  in  the  female;  band  nar- 
row; fingers  long.  Legs  spiuy,  becoming  smoother  toward  the  tips.  A 
trauaverse  spinulous  or  granulated  ridge  in  front  of  the  abdomen,  in  front 
of  which  the  steronm  is  eioavated.  First  two  or  three  joints  of  the 
abdomen  with  a  transverse  spinulous  or  granulated  ridge. 

The  largest  specimen  in  the  series  studied  by  Miss 
Kathbun  gave  the  following  measurements: 

Length  from  base  of  rostral  horns 119  mm. 

Width  without  spines 130  mm. 

Length  of  lirst  ambulatory  leg 316  mm. 

Length  of  merns  of  first  ambulatiiiy  leg 134  mm. 

Miss  Ratlibun's  table  of  measurements  of  18  specimens 
shows  that  in  the  smaller  specimens  the  length  more 
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nearly  equals  the  breadth  than  in  the  larger  ones.  In 
one  case  the  length  and  breadth  were  each  32  mm.,  but 
in  no  case  was  a  specimen  longer  than  broad. 

Deep  water  from  Behring  Sea  to  southern  California; 
29  to  1,625  fathoms  (Miss  Rathbun). 

This  and  preceding  species  seen  and  compared. 

Genus  Scyra  Dana. 

Carapace  sabpyriform,  tnberonlated,  but  not  spinose.  Rostmm  com- 
posed of  two  flattened  home.  Orbits  small,  with  a  fissare  above  and 
below,  the  lower  and  sometimes  the  npper  one  being  open.  Preorbital 
spine  present.  Basal  antenna!  joint  rather  narrow,  with  a  small  spine  at 
the  autero-external  angle,  the  two  following  joints  compressed  and  not 
concealed  by  the  rostrum.  Merns  of  the  maxillipeds  distally  truncated. 
Chelipeds  in  the  male  well  deyeloped,  the  hand  compressed  and  caripated 
above;  fingers  acute.  Legs  moderately  long,  subcylindrical,  the  first  pair 
not  greatly  exceeding  the  others  in  length;  dactyls  short  and  acute. 
Abdomen  seven- jointed. 

Type. — S.  ocuti/ronB  Dana. 

Scyra  acutifrons  Dana, 

Scyra  acuti/rona  Dana,  Am.  Journ.tSci.  (2),  Vol.  XI,  1851,  p.  269;  Crust. 

U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  95,  Pi.  II,  fig.  2.    Stimpson,  Joum. 

Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  455.    Lockinoton,  Proc.  Cal. 

Acad.  Sci.,  Vol.  VII,  1877,  p.  69.    Miers,  Joum.  Linn.  Soc.  London, 

Vol.  XIV,   1879,  p.  663;  Challenger  Reports,  Vol.  XVII,   1886,  p.  62. 

Smith,  Rep.  Prog.  Geol.  Surv. Canada,  1878-9,  B^  p.  210.  Rathbun  M., 

Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI,  1893,  p.  88.    Nswcx)ifBE,  Bull.  Nat. 

Hist.  Soc.  Brit.  Col.,  1893,  p.  21. 
Scyra  (sp.  undet.)  Whiteaves,  Can.  Nat.  (2),  Vol.  VIII,  p.  471;  (see  Smith 

1.  c). 

Carapace  pyriform  and  furnished  with  rounded  tubercles.  Median 
region  tumid  and  separated  from  the  cardiac  and  branchial  regions  by  a 
conspicuous  depression;  an  acute  tubercle  near  the  center  of  the  median 
region,  t>ehind  which  ih  a  larger  and  more  obtuse  tubercle.  Branchial 
regions  tumid  and  bearing  a  large,  projecting  tubercle,  in  front  of  which 
is  an  elevated  prominence  which  may  bear  several  small  tubercles,  though 
it  is  often  smooth.  A  large  tubercle  on  the  cardiac  and  a  smaller  one  on 
the  intestinal  region.      Rostrum  short,  the  horns  ovate-lanceolate.      Two 
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Bpiues  or  teeth  on  the  outer  margia  of  Ihe  basal  aQteuaal  joiot  bebiiul  the 
one  at  the  anterior  nugle.  Proorbitftl  apine  aoal«.  Pleryeostomian 
Tegiiiufl  with  seTerul  ronuded  teeth.  Cbelipeds  of  the  malo  large,  the 
mernij  subcjiiiiilrical  (HomeffhaC  flnttened  below|,  aod  strongl;  pustulale, 
espeitinllf  at  the  nugiesi  the  carpus  is  pustulate  and  may  have  several 
ridgeH  on  the  outer  side;  hand  loug,  narrow,  compressed,  the  patm  below 
the  wide  carina  often  inflated;  Rngera  deUeied  aud,  in  old  males,  gaping 
at  the  base,  in  which  oaae  there  is  general!;  a  large  tooth  uesr  the  base  of 
the  duolyl.  Legs  sQbcjJindTioal.  more  or  less  pnbaacent.  the  propodi 
Bulcate  on  either  side;  dactyls  considerably  shorter  than  the  propodi  and 
furnished  with  -iharp,  corueoas  tips.  The  third,  fourth,  fifth  and  sixth 
abdominal  segments  in  (he  male  are  of  nearly  equal  length;  the  seventh  is 
longer  than  broad  and  rounded  at  the  tip;  the  abdomen  taper*  most  at  the 
third  aud  fourth  segmeuts,  the  fifth  and  siith  being  of  sabaqual  width. 

Length  of  carapace:  mate 3G  mm. 

Width  of  carapace  26  mm. 

Length  of  cbeliped  65  mm. 

Length  of  tirst  ambttlatory  leg 40  mm. 

Length  of  carapace;  ftmalf. S9  mm. 

Width  of  carapace  16  mm. 

Length  of  oheliped  28  mm. 

Alaska,  British  Columbia,  Oregon,  Farallon  Islands! 
southern  California!  Santa  Catalina  Island!  San  Diego! 

The  individuals  of  this  species  vary  considerably  with 
age.  In  the  old  males  the  tubercles  on  the  carapace  are 
rougher  and  more  prominent,  the  posterior  tubercle  on 
the  branchial  region  projecting  over  the  aides  of  the 
carapace ;  the  horns  of  the  rostrum  become  much 
widened  at  the  base ;  and  the  chelipeds  are  much 
larger.  In  the  females  the  tubercles  on  the  carapace 
are  smoother,  those  on  the  median  region  being  small 
or  obsolescent. 

Family    PERICERIDyE. 

Eyea  retractile  within  the  small,  circular,  and  well  deSned  orbits  which 
are  never  incomplete  aa  in  the  Uaiidie.  Boaal  aotennal  joint  well  devel- 
oped, aud  couKtituting  the  greater  part  of  the  inferior  wall  of  the  orbit. 
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Subfamily  PERICERINiE. 

Carapace  more  or  less  triangular.  Bosirum  well  developed.  Second 
joint  of  the  antenna  not  dilated.  Chelipeds  with  the  fingers  aonte  at  the 
tips. 

Genus  Libinia  Leach. 

Carapace  orbioalate-triangalar,  convex,  spinose.  Preoonlar  spine  dis- 
tinct. Rostrum  of  moderate  length  and  emarginate  only  at  the  apex. 
Eye-peduncles  short.  Basal  antennal  joint  moderately  enlarged,  the 
flagellum  visible  from  above.  Legs  of  moderate  length.  Abdomen  of 
male  and  female  seven- jointed. 

Type, — L.  etnarginata  Leach. 

Libinia  emarginata  Leach. 

Libinia  emarginata  Leach,  Zool.  Misc.  (2),  1815,  p.  129.      Bathbun  B., 

The  Fisheries  of  the  U.  8.,  Sec.  I,  1884,  p.  778,  PI.  CCLXIX,  tig.  4. 

Bathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XV,  1892.  p.  235,  PI.  XXXI, 

fig.  2.    Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  VII,  1894. 
Libinia  canalacukUa  Say,    Journ.  Acad.  Nat.  Sci.   Phila.,  Vol.  I,   1817, 

p.  76.      MiLNB-EowARDS,    Hist.    Nat.  Crust.,  Vol.   I,    1834,  p.  300. 

Streets,  Proc.  Acad.  Nat.  Sci.  Phila.,  Vol.  XXII,  1870,  p.  105. 
Libinia  affinii  Bandall,  Journ.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII,  1839,  p. 

106.      Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  455. 

Streets,  1.  c. 
For  further  references,  see  Bathbnn  M.,  L  c. 

Carapace  suborbicnlar,  much  inflated,  and  covered  with  numerous 
small,  pointed  tubercles.  Median  region  with  four  or  five  median  tuber- 
cles, besides  many  others.  Hepatic  regions  not  distended,  and  furnished 
with  three  quite  prominent  spines,  the  upper  one  forming  the  first  of  a 
aeriee  of  five  spines  (or  tubercles)  which  extends  backward  upon  the 
branchial  regions.  A  row  of  five  tubercles  behind  the  median  region, 
making  nine  or  ten  median  tubercles  in  all.  Bostrum  short,  triangular, 
the  apex  furnished  with  a  very  small  emargination. 

Length  of  male  specimen  95  mm.;  breadth  90  mm.;  length  of  cheliped 
160  mm.;  of  hand  84  mm.;  of  first  ambulatory  leg  158  mm.;  of  last  leg 
98  mm. 

Atlantic   Coast   from    Maine   to    Florida;    "Western 
America"  (Randall). 

The  foregoing  description  is  based  on  specimens  from 
Wood's  Holl,  Massachusetts.     I  have  seen  no  specimens 
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of  this  species  from  the  Pacific  Coast,  and  know  of  none 
having  been  found  there  since  Randall's  specimen  was 
taken.  Mr,  Streets,  whose  words  imply  that  he  has  seen 
Randall's  type,  says  that  this  species  "is  undoubtedly 
nothing  more  than  the  young  of  canalicukitu.  That  it  is 
so  will  be  evident  to  anyone  who  will  take  the  trouble  to 
compare  them  closely.  It  agrees  with  L.  canalicidata  in 
every  respect  excepting  size." 

Legion  PARTHENOPINEA. 

"  Busul  autennai  joint  very  siuaII  and  imbedded  vitb  the  neil  Joiiit  in 
the  nanow  hiatus  belTeeu  the  troot  and  the  inner  suborbital  angle;  the 
in(ra-oonlar  epaoe  being  mBiulj  ooenpied  by  the  lower  wall  of  the  orbit.'' 

Family  PARTHENOPID^E. 

OhaTacterB  of  the  legion  of  which  it  ia  the  only  family.  The  species  of 
this  fnraily  arc  often  ninrkeiily  triaiigiilnr  in  form;  the  cnriipftcp  Is  iiaunllj 
augnlarand  provided  with  oonspiononB  depress  ions  separating  the  regions. 
In  the  aharacters  of  the  antenuie  and  also  in  several  other  points,  th« 
Farthenopidm  approach  the  Cancroid  Bracbynra. 

Genua  Heterocrypta  St. 

Carapace  triangular,  tranarerse,  the  lateral  maigina  greatly  prodnoed 
and  concealing  the  ambalatory  legs.  A  conapicnoux  depression  aeparftting 
the  gastric  from  the  cardiac  and  branchial  regions.  Bostrnm  simple.  A 
strongly  marked  ridga  on  the  pterygostomian  regions.  Cbelipeds  greatly 
developed,  trigonal.  Posterior  margin  of  the  carapace  not  produced,  as 
in  Cryptopodia. 

Heterocrypta  occideotaUs  (Dana). 

Cryptopodia  occidealati'  Dana.  Am.  Jonrn.  Soi.  (2),  Vol.  XVIII,  1854.  p. 
430,  fig.  in  teit.  Stimp.so\,  Juiirn.  Bost.  Soc.  Nat.  Hiat.,  Vol.  VI, 
1857,  p.  4.58.  GiBBES,  Proc.  Elliott  Soc.  Nat.  Hist.,  Charleston,  B.C., 
Vol.  I,  1859,  p.  36.  A.  Milnk-Edwards,  Miss.  Sci.  an  Mei.,  Vol.  I, 
Ft.  V,  p.  169. 

Lambrut  /roni-aeatU  Locki.noton,  Proc.  Gal.  Acad.  Boi.,  Vol.  VII,  1677, 
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Carapace  broadly  triangalar;  rostrum  triaugalar,  snbaoate,  not  depressed. 
Median  region  narrow,  the  flattened  upper  surfaoe  bounded  by  two  granu- 
lated ridges,  which  converge  to  a  point  behind.  Cardiac  region  furnished 
with  a  three-side:!,  pyramidal  elevation,  the  edges  of  which  are  usually 
granulated.  Postero-lateral  regions  large,  and  furnished  with  an  S-shaped, 
granulated  crest,  which  extends  from  near  the  posterior  end  of  the  median 
region  to  the  acute  lateral  angles  of  the  carapace;  in  front  of  the  anterior 
bend  of  this  crest  there  is  a  pair  of  minute  tubercles.  Antero-lateral  mar- 
gin straight  or  slightly  concave  in  front,  convex  near  the  middle,  the 
posterior  portion  passing  outwards  and  backwards,  arching  over  the  legs; 
the  teeth  on  the  anterior  part  are  small  and  irregular,  but  they  become 
larger  posteriorly,  where  they  are  furnished  with  secondary  denticles. 
Postero-lateral  margins  transverse;  posterior  margin  not  produced  over 
the  abdominal  segments.  Outer  portion  of  the  orbit  with  a  superior  and 
an  inferior  fissure.  Ischium  of  the  maxillipeds  smooth,  the  antero-in- 
ternal  angle  produced;  merus  small,  the  surfaoe  concave  and  bearing  near 
the  middle  a  prominent  tooth.  Chelipeds  long,  trigonal;  the  sides  of  the 
merus  convex,  the  edges  sharply  granulate  to  dentate;  carpus  with  three 
or  four  granular  lines;  hand  about  as  long  as  the  merus,  the  angles 
prominent  and  dentate  and  the  sides  concave;  poUex  short,  deflexed; 
dactyl  short,  but  longer  than  the  pollex,  and  when  closed  its  outer  margin 
is  nearly  at  right  angles  to  the  long  axis  of  the  hand.  Ambulatory  legs 
compressed,  strongly  oarinated  above;  dactyls  narrow,  strongly  sulcate, 
and  corneous-tipped.    Color  reddish. 

Length  18  mm.;  breadth  28  mm.;  length  of  cheliped  50  mm. 

Monterey  (Dana)  ;  Santa  Catalina  Island  (Lock.)! 
This  species  is  quite  common  in  Avalon  Harbor,  Santa 
Catalina  Island.  I  have  examined  a  specimen  in  the 
California  Academy  of  Sciences  which  I  feel  confident 
is  Lockington's  type  ot  frona-acutia. 

Genus  Leiolambras  Milne-Edw. 

Carapace  sabtriangnlar,  smooth,  with  no  tubercles  or  spines  on  the 
upper  surface.  The  melian  and  cardiac  regions  are  not  separated  from 
each  other  by  a  deep  depression,  but  are  limited  on  either  side  by  longi- 
tudinal sulci.  Front  short,  truncated,  and  armed  with  a  small,  median 
tooth.  The  antero-lateral  margins  are  denticulated  and  the  posterior 
margin  is  furnished  with  teeth  or  spines.  Lateral  angles  of  the  carapace 
prominent  and  acute.  Orbits  well  defined  and  furnished  with  a  fissure  in 
the  upper  and  lower  margins.  Antennules  obliquely  plicated.  Ischium 
of  the  maxillipeds  produced  forward  at  the  antero-internal  angle;  outer 
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angle  of  the  merns  ronaded.  A  ridge  on  the  pterygOHlomian  TDgii 
Chelipeds  trigoiia!,  the  Bn^Ieii  dentate.  Atnbvlator;  legs  Klender.  c 
pressed;  dactyls  slender,  depreaeeJ. 


Type,  —  £.  puiKtalitiiii 


:»  (Ow: 


Leiolambrus  punctatissimus  (Owen). 

Parlhtnopf   pMnetatvuina   Owes,  Zool.  Beechy's  Voyage,  CruBl,,  1839,  p. 

81,  PI.  XXIV,  fig.  4.    Stimpsos,  Jonrn.  Bosl.  Son.  Nnt.  Hist.,  Vol.  TI, 

1857,  p.  458.   LocttiNOTOs,  Ptoo.  Cal.  Acnd.  Bci.,  Vol.  VII,  1677,  p.  7S. 
Ltiolambran  puactatummu/i  A.  MiLS'S-EowAiiDR,  il'na.  Sd.  an  Mei.,  Vol. 

I,  PI,  V,  pp.  U8  aud  159. 
Campaoe  smouth,  couvei,  miuutely  ptiuotate;  the  meiiati  and  oardiac 
regious  formiug  a  nearly  continnoua  longiladlual  ele  vat  ion.  bounded  ou 
either  side  by  a  ouuupioumis,  lougitudioal  depreBdion.  Front  triineiited, 
having  a  small,  msdiau  tooth,  behind  which  the  upper  surface  la  marked 
with  a  short,  longitudinal  groove.  Postorbital  angle  aonte.  Autero-lateral 
margins  long,  slightly  arcuated,  and  furnished  with  teeth  which  beooma 
Tery  anialt  toward  the  anterior  end.  The  sides  of  the  oarapape  are  pro- 
duced into  a  prominent,  triaugalar  tooth.  Two  teeth  oQ  the  posterior  mar- 
gin near  the  middle  line;  eiternal  to  these  a  pnir  of  larger  juari"inal  leetb; 
the  margins  between  the  eiternal  pair  and  the  lateral  angles  of  the  oarapftoe 
are  concave.  The  whole  posterior  margiii  ot  the  carapace  is  marked  with 
a  delicate,  raised,  jagged  line;  another  line  raised  line  mcniug  upon  the 
braaohial  regions  from  the  external  tooth  of  the  posterior  margin.  Mai- 
illipeds  smoolh,  the  iscbinm  slightly  narrowed  distally,  theantaro-ioterual 
angle  prodnced  forward  into  a  ronndsd  lobe;  merus  broadly  roanded  at  the 
antero-eiternal  angle  and  prodnced  below  the  artieulation  ot  the  palp. 
Chelipeds  large;  merua  with  the  angles  denticulated,  the  anterior  edge 
bearing  several  rough  teeth;  carpus  with  the  angles  denticulated,  the 
onter  margin  aonteand  dentate;  band  longer  than  the  mems,  the  margins 
denticulated,  the  upper  margin  npturned  near  the  end;  pollei  nearly 
longitudinal  and  almost  straight,  the  inner  margin  dentate;  dactyl  ourved 
and  provided  on  the  external  portion  ot  (be  base  with  two  converging, 
denticulated  ridges  which  meet  and  form  a  orest  on  the  distal  portion. 
Ambulatory  legs  smooth,  compressed,  and  subeqnal  in  length;  daotylB 
slender,  lanceolate,  longer  than  the  propodi,  and  flattened  in  a  plana  at 
right  angles  to  that  of  the  preceding  joints. 

Locality  of  specimen  described,  lat.  27°  46'  N„  Ion.  110°  45'  W.; 
20  fathoms. 

Length  of  carapace 7. 25  mm. 

Width  of  carapace 9.6    mm. 

Length  of  hand 7       mm. 


CALIFORNIA    STALK-KYKD    CRUSTACEA.  47 

Subtribe  CYCLOMETOPA,  or  CANCROIDEA. 

Carapaoo  generally  broader  than  long,  wide  and  regularly  aronated  in 
front,  rarely  quadrate  or  suborbicnlar  in  form;  rostmm  wanting.  £pi> 
stome  short,  transverse.  Anteunnles  longitudinal  or  transverse.  Palp  of 
the  maxillipeds  joined  to  the  apex  or  inner  angle  of  the  mems.  Branohi» 
nine,  the  efferent  branchial  channels  as  in  the  Maioidea.  Verges  of  the- 
male  in  the  coxsb. 

Section  CANCRINI  Ortmann. 

Carapace  ronnded  or  widened,  a  dentate  antero-lateral  margin  sharply 
marked  off  from  a  postero-lateral  margin  devoid  of  teeth.  Front  with 
several  teeth,  one  of  which  is  median.  Antennnles  longitudinal  or 
oblique. 

Genus  Cancer  L. 

Carapace  transverse,  subelliptical,  indistinctly  areolated.  Antero-lateral 
margins  regularly  arcuated  and  armed  with  ten  teeth.  Front  narrow,  cut 
into  five  teeth  or  lobes.  Eye-peduncles  short;  orbits  small,  with  twa 
fissures  in  both  upper  and  lower  margins.  Anteunules  longitudinal,  or 
nearly  so.  Basal  antennal  joint  somewhat  enlarged  and  united  with  the 
front,  thus  excluding  the  short  flagellum  from  the  orbit.  Merus  of  the 
maxillipeds  distally  truncated  and  not  produced  at  the  antero-extemal 
angle.  Chelipeds  subequal,  the  hand  generally  costate  on  the  outer  surface. 

Key  to  the  Species. 

Carapace  not  undulated;  size  small ! . . .  C  gracilis. 

Carapace  undulated,  large  species. 

Antero-lateral  teeth  distant,  the  posterior  one  the 

largest C.  magisler. 

Antero-lateral  teeth  contiguous. 

Front  flattened  and  produced C  productui. 

Front  not  flattened  nor  produced C.  anUnnariua. 

Cancer  productus  Randall. 

Cancer  productus  Randall,  Journ.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII,  1839,. 
p.  116.  Dana,  Crust.  U.  8.  Expl.  Expd.,  Part  I.  1862,  p.  156,  PI.  VII^ 
fig.  3.  Stimpson,  Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1856,  p.  88;  Journ. 
Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  461.  Bate,  in  Lord's  Nat.  in 
Vancouver's  Island,  Vol.  II.  1866,  p.  269.  Lockinoton,  Proc.  Cal. 
Acad.  Sci  ,  Vol.  VII,  1877,  p.  95.  Smith,  Bep.  Prog.  Geol.  Sur.  Can- 
ada, 1879,  B,  p.  207.  Rathbun  B.,  The  Fisheries  of  the  U.  S.,  Sec. 
1.  1884,  p.  771,  PI.  CCLXII.  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst., 
Bd.  VII,  1894,  p.  425.  Calman,  Ann.  N.  Y.  Acad.  Sci.,  Vol.  XI^ 
1898,  p.  262. 

Platycarcinua  productus  Gibbes,  Proc.  Am.  Ass.  Adv.  Sci.,  1850,  p.  177. 

Cancer  perlatua  Stimpson,  Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1856,  p.  88. 
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CBropacB  mnnllj  wide,  nnduUted  aboTB.  HepHlio  ragions  depressed. 
Froul  flatleued,  produced  iuto  fiire,  generally  obtuse  teeth  which  lie  in  the 
same  horizootal  pleue,  the  outermost  pair  uot  more  widely  separated  from 
the  inner  pair  than  these  are  from  Ihe  median  tooth.  Superior  margin 
tb«  orbit  between  the  two  Assures  Tiot  prodnced  into  a  tootli,  as  in  ant 
nariui;  external  orbital  tooth  email,  the  ueit  one  behind  it  rounded;  auo-  | 
Deeding  teeth  becoming  larger  and  more  aonte  posteriori;,  the  last  t< 
iu  adult  spedmeus,  being  the  largeiit.  Between  the  teelii  tbe  margiu  of  I 
the  carapace  is  marked  with  short,  closed  flggarel.  The  tooth  ( 
lower  margin  of  the  orbit  small  or  nbsetit.  Flagellnm  at  (he  ante 
oouslderabl;  shorter  than  the  width  of  the  front.  Merns  of  the  maxini-  ' 
peda  obliquely  troucated  at  the  distal  end  and  notched  on  the 
ut  the  articulation  ol  the  palp,  Carpoe  of  the  chelipeda  with  a  large  tooth 
at  the  a ntero. internal  angle  and  n  smaller  one  behind  the  upper  hinge 
joint;  Ihe  outer  surface  is  roughened  with  several  irregular  prominenoesj 
hand  with  a  double  row  of  tuberele-like  teeth  on  the  upper  edge  and  foarj 
or  five  granulated  eoslffi  on  the  outer  anrfooe,  the  upper  ones  of  whiuh  t 
the  most  obi^cure;  fingers  btont  and  tipped  with  black,  the  dactyl  n 
cristate  abOTe.  Ambnlalory  legs  nearly  naked,  eieept  the  <lactyl8  which  ' 
are  slender  and  a  little  longer  than  the  propodi.  Terminal  abdominal 
segment  iu  the  female  nearly  eqniiaterally  triangular,  the  sides  ooucare. 
In  the  male  this  segment  is  more  uarrowly  triangular  thnu  in  the  other 
sex.    Color  dark  reddish  above;  below  a  dirty  whita. 

Length  of  large  speotmen,  male 85     mm. 

Breadth  of  large  specimen,  male 131      mm. 

Length  ot  tma)!  specimen,  female 22.9  mm. 

Breadth  of  amall  specimen,  fenaale 3.^.5  mm. 

Dr.  Stinipaon  has  given  a  table  of  measurements  of 
specimens  of  different  sizes  and  sex,  showing  that  the 
males  are  wider  than  the  females  and  the  old  males  rel- 
atively wider  than  the  young  ones.  The  proportion  of 
length  to  breadth  was  found  to  vary  from  1:1,30  in  a 
male  .99  in.  in  length  to  1: 1.63  in  a  male  of  2.95  in,  in 
length.  The  young  of  this  species  differ  in  many 
respects  from  the  old  specimens.  The  carapace  is  much 
flatter  and  smoother,  and  ornamented  above  with 
numerous  longitudinal,  colored  lines  which  entirely  dis- 
appear in  the  adult.  The  teeth  of  the  front  are  repre- 
sented by  five  subequal  crenulations.  The  teeth  on  the 
antero-lateral    margin    are    much    less     distinct,    being 


if 
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represented  on  the  anterior  portion  by  low  crenulations 
which  become  more  acute  behind.  In  the  adult  the 
posterior  tooth  may  curve  forwards  but  not  so  sharply 
as  in  antennarius.  Secondary  denticles  are  nearly 
obsolete.  The  granules  on  the  carapace  are  of  unequal 
size,  being  generally  larger  and  sharper  on  the  median 
region.  In  the  females  the  carapace  is  generally  more 
convex  than  in  the  males. 

Queen  Charlotte  Island  (Smith),  Vancouver  Island 
(Bate),  Puget  Sound  (Dana),  Oregon.  Common  on  the 
entire  California  coast  to  Lower  California. 

Cancer  antennarius  St. 

Cancer  antennarius  Stimpsok,  Proc.  Cal.  Aoad.  Soi.,  Vol.  I,  1856,  p.  88; 
Journ.  Bo8t.  Soc.  Nat.  Hist..  Vol.  VI.  1857.  p.  462.  PI.  XVIII.  Lock- 
INOTON.  Proo.  Gal.  Acad.  Soi..  Vol.  VII,  1877.  p.  96.  Smith.  Bep. 
Prog.  Geol.  Sar.  Canada,  1879,  B,  p.  207.  Rathbun  B.,  The  Fish- 
eries of  the  U.  S.,  Seo.  1,  1884,  p.  771,  PI.  GCLXIII.  Miisks,  Challenger 
Reports,  Vol.  XVII,  1886.  Obtmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd. 
VII,  1894,  p.  425. 

Platycarcintu  recurvidena  Bate,  Proc.  Zool.  Soc.  London,  1864;  Ann.  Nat. 
Hist.  (3),  Vol.  XV,  p.  488;  in  Lord's  Nat.  in  Vanconyer  s  Island,  Vol. 
II,  1866. 

Carapace  nndalated,  smooth,  widest  at  the  penultimate  antero-lateral 
tooth,  the  granulations  on  the  surface  minute  and  even.  Front  not  pro- 
duced, the  three  median  teeth  separated  from  the  outermost  pair  which 
is  the  largest.  The  middle  tooth  is  smaller  than  those  on  either  side  and 
situated  a  little  below  them.  A  tooth  on  the  superior  margin  of  the  orbit 
between  the  two  fissures.  The  tooth  on  the  basal  antennal  joint  projects 
further  forward  than  the  lateral  tooth  of  the  front  and  there  is  quite  a 
prominent  tooth  on  the  inferior  orbital  margin  just  external  to  it.  The 
postorbital  is  the  smallest  of  the  antero-lateral  teeth  but  is  relatively  much 
larger  than  in  productua.  The  teeth  of  the  antero-lateral  margin  are  large 
and  have  the  tips  sharp  (except  when  worn)  and  curved  forward;  on  the 
margins  of  the  teeth,  especially  the  anterior  margin,  there  are  usually 
small,  sharp,  secondary  denticles.  There  are  but  nine  large  antero-lateral 
teeth,  the  tenth  being  probably  represented  by  a  small  projection  behind 
the  last  large  tooth.  Flagellum  of  the  antennsB  usually  long,  generally 
4 


eioeeding  tbe  width  ol  the  front.  Distal  margin  of  the  meras  of  the  n 
illipeda  ueatl;  transvena  and  gently  convex;  inner  margin  nolobeil.  Cfael- 
ipeds  stout;  carpus  -n-ith  a  stout  tooth  at  the  aulerD-iDteraal  atigte  nnd  a 
amaller  tooth  behind  the  snperioi  hinge  joint;  the  external  surface  it 
amoolb  in  old  apecimeuB  bnt  rongheued,  gmonlaled  and  pnbesoeot  in 
jroanger  ones.  The  liaod  is  iongitadinall;  costate  on  the  eiteinal  enrfsoe 
in  young  specimens  bnt  the  costn>  disappear  with  age;  the  tingers  are 
amooth  and  tipped  with  black,  d.mbalalOT;  legs  very  hairy  or  neariy  ^^^1 
naked;  the  dactyls  pabeBoant  and  a  little  atontar  tlutD  in  productvt.  ^^^^M 

Length  of  carapace,  male 78     mm.        ^^^^^| 

Breadth  of  carapace,  male 1 13.5  ma.         ^^^^B 

Length  of  carapace,  female 73     nun.  ■ 

Breadth  of  carapace,  female 107     nun.  H 

The   youag  of  this  speciea  are  relatively  much  less 
wide  thaa  the  adults  and  have  the  carapace  and  append-  \ 

ages  thickly  covered  with  hair.     The  hair  on  the  upper  j 

surface  disappears  with  age  and  in  old  specimens  the    ^^J 
appendages  may  become  nearly  naked.     The  postorbital'^^^| 
tooth  in  young  specimens  is  fully  as  large  as  those  be>  ^^^B 
hind  it.       This  is  a  well  marked  species  and  may  easily 
be  distinguished  from  the  other  species  on  our  coast  by 
the  sharply  recurved  antero-Iateral  teeth. 

Queen   Charlotte   Island  (Smith),  Vancouver  Island, 
Oregon,  northern  to  Lower  California!     Common. 

Cancer  magister  Dana. 

Caaeer  irroralui  Bandall,  Jonm.  Aoad.  Nat.  Sci.  Phila.,  Vol.  VIII,  1830, 

p.  116. 
Cancer  nMgiiUr  Daha,   Proc.  Acad.  Nat.  8ai.  PbiU.,  Vol.  VI,  IS62,  p.  7%; 

Cmst.  U.  8.  Eipl.  Eipd.,  Part  I,  1852,  p.  161,  PI.  VII,  flg.  1.     StiM*- 

SON,  Proc.  Cal.  Acad.  Soi.,  Vol.  I,  1856,  p.  86;  Jonrn.  Boat.  Boo.  Mat. 

Hist.,  Vol.  VI,  1857,  p.  iHS.      Goofbr,  Bep.  Eipl.  8nr.  Pan.  Ooe*ii, 

Vol.  XII,  1860,  p.  387.      Lockinoton,  Proc.  Cal.  Aoad.  Sci.,  Vol.  VII, 

1877,  p.  M.     Smith,  Bep.  Prog.  Geol.  Bar.  Canada,  I87S-S,  B.,  p.  200. 

Batbbun  B..  The  Fiaheriea  of  the  U.  S.,  Seo.  1,  1881,  p.  770,  PI. 

CCLXI. 
Mttacarcinat   nutgUter  A.  Uilhs- Edwards,  Ann.  Sci.  Nat.  (4),  T.  XVIII, 

1862,  p.  33,  and  (6).  T.  I,  1864,  p,  67;  Nodt.  Archi*.  Hoa.  Hiat.  Nat. 

Paris,  T.I,  1865,  p.203,  PI.  XIX,  6g.  1.    Oktmanh,  Zool.  Jahrb.  Abth. 

f.  Syst.,  Bd.  VII.  ISH,  p.  424. 
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Oarapaoe  gently  oonvex,  nndalated,  and  ooTered  with  small  gxanolations 
which  are  larger  on  the  anmrnits  of  the  prominencea.  Two  or  three 
onrred  rows  of  light  oolored  spots  on  the  antero-lateral  regions.  Front 
not  produced,  the  three  median  teeth  small,  the  middle  one  being  slightly 
the  largest  and  projecting  further  forward  than  the  others;  outermost  pair 
larger  than  the  others,  not  reaching  so  far  forwards,  and  separated  from 
them  by  a  considerable  interraL  No  tooth  on  the  superior  orbital  margin. 
Basal  antennal  joint  large,  its  pointed  extremity  projecting  much  farther 
forward  than  the  onter  tooth  of  the  front.  A  small  tooth  on  the  inferior 
margin  of  the  orbit  just  external  to  the  basal  antennal  joint.  Antero- 
lateral margin  armed  with  ten  distant  teeth  which  decrease  in  size  and 
become  more  closely  set  anteriorly;  the  teeth  are  triangular  in  shape  and 
the  margin  between  them  is  denticulated  or  sharply  granulated;  the  pos- 
terior tooth  is  the  largest  of  the  series,  its  anterior  margin  is  generally 
transverse  and  its  posterior  margin  continuous  with  the  postero-lateral 
margin  of  the  carapace.  Postero-lateral  margin  nearly  straight  (the 
anterior  part  slightly  coutcx,  the  posterior  a  little  ooncaTc)  and  devoid  of 
a  tooth  or  projection  behind  the  large  lateral  tooth.  Merus  of  the  maxilli- 
peds  very  obliquely  truncated  at  the  distal  end,  the  antero-intemal  angle 
rounded,  and  the  inner  margin  concave  (not  deeply  notched)  behind  the 
articulation  of  the  palp.  Chelipeds  slightly  unequal;  merus  armed  with 
two  teeth  at  the  distal  end,  one  on  the  margin,  and  one  a  short  distance 
behind  it;  the  outer  surface  of  the  carpus  furnished  with  granulated 
ridges,  the  upper  one  running  to  a  sharp  spine  at  the  antero-intemal 
angle;  upper  surface  of  the  hand  furnished  with  a  prominent  crest,  which 
is  cut  into  numerous  sharp  teeth;  outer  surface  with  fiTC  longitudinal, 
granulated  costie;  fingers  more  slender  than  in  the  preceding  species  and 
furnished  with  more  numerous  teeth;  dactyl  armed  with  a  dentate  crest 
on  the  upper  margin.  Legs  granulated,  carpi  sulcate  above;  dactyls 
strongly  compressed,  those  of  the  fifth  pair  widened. 

Length  of  adult  specimen 78  mm. 

Breadth  of  adult  specimen 106  mm. 

Alaska,  Queen  Charlotte  Island  (Smith),  Paget  Sound, 
Oregon,  northern  to  Lower  California. 

This  species  is  common  in  and  around  San  Francisco 
Bay,  where  it  is  caught  in  large  numbers  for  food.  It 
is  the  common  crab  of  the  markets. 
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Cancer  gracilis  Dana. 

OanetT  graeiiit  Dah*,  Proc.  Aoaci.  Nil.  8oi.  Phila..  Vol.  VI,  1862,  p.  73; 
Cmat.  O.  8.  Eipl.  Eipd.,  Vol.  1,  1*52,  p.  153,  PI,  vn.  fig,  2.  StiUP- 
BON,  Proa.  Cal.  Acad.  Soi..  Vol.  I,  1856,  p.  88;  Joucn.  Bost.  Soc.  Nst. 
Hiat.,  Vol.  VI,  1857.  p.  460.  CoorKR,  I.  u.,  1880,  p.  389.  LocKisa- 
Tos,  Pcoo.  Ciil.  Aoad.  Sci..  Vol.  VU,  1877,  p.  95,  Nbwcombe,  Ball. 
Nat.  Hist.  Sod.  Brit.  Col,,  1892,  p.  2a. 

farapnoe  quite  atroiigl;  uouvei,  liuely  granulated  and  not  iiudulal«d. 
Front  not  prodnoed;  the  three  mediali  teeth  reach  farther  forward  thau 
the  outer  pair;  the  central  tooth  is  Dmaller  than  the^  others  but  projeots 
tnttber  anteriorly.  No  tooth  on  the  superior  orbital  niargiii,  Poalorbital 
tootb  largtir  than  tho  onex  behiml  it.  vhich  are  low,  tiiaugiitnr  and  aiib- 
o(|i)ul  iu  aize.  An  mall  tooth  on  ths  nearly  atmight  posterior  margiu. 
pointed  extremity  ot  Che  basal  antenual  joint  does  not  sitsnd  oearlj 
forward  ns  in  the  preoeding  speciea,  A  rounded  lobe  ou  the  inferior 
orbital  margin  just  external  to  the  baaal  anleuual  joint.  Merati  of  tho 
maiillipeda  dislally  rouoded.  Uerna  ol  the  ohelipedB  with  the 
estremity  of  tho  upper  margin  armed  with  two  testh  an  in  magiilfr;  oarpni 
ridged  on  the  ontei  snrface  ai  in  maguter  and  having  a  strong  spine 
antero-iuteruiil  auRle,  and  auother  «pine  below  it;  the  upper  edge  of  tha 
hand  ia  acute  and  may  bear  a  few  teeth,  bnt  it  ie  often  edentnlona;  the 
ontM*  aarlaoe  farniahed  with  granulated  oostEe,  which  Bometimea  beoome 
quite  faint.  The  fingers  resemble  those  of  magitUr;  the  upper  margin  of 
the  dactyl  is  acnte  but  not  dentate;  legs  long,  neatly  naked,  the  dactyls 
slender,  compressed. 

Bex. 


L 


h  of  Carapace. 

Breadth. 

Froportior 

l.Slin. 

2.30  in. 

I:  1.62 

1.60  in. 

2.40  in. 

I:  1.60 

1.70  in. 

2.55  in. 

1:   1.B0 

1.90  iu. 

2.80  in. 

1:   1.47 

1.46  in. 

2. 13  in. 

I:  1.47 

The  males  therefore  appear  to  be  relatively  wider  than  the  females. 

Vancouver  Island  (Newcombe),  Puget  Sound,  Toma- 
les  Bay,  San  Francisco  Bayl  San  Pedrol  San  Diegot 

This  19  one  of  the  smallest  species  of  the  genus  Cancer 
and  it  is  also  the  rarest  of  our  specieB.  It  is  more 
cloaely  allied  to  magiater  than  to  the  other  forms,  but 


1 
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may  be  easily  distinguished  from  that  species  by  the 
greater  convexity  and  smoothness  of  the  carapace,  the 
character  of  the  antero-lateral  teeth  and  its  smaller  size. 

Genus  Trichocarcinus  Miera. 

{ Trichoce  r  a  DeB.  A  AS  preoocapied.) 

Carapace  cancroid  in  form,  the  sides  rounded;  antero-lateral  margins  not 
sharply  marked  off  from  the  postero-lateral;  upper  surface  very  uneven. 
Front  with  five  teeth.  Anteunnles  nearly  longitudinal.  Antennas  quite 
long,  setose  on  all  sides,  the  first  joint  elongated  and  occupying  the  inner 
orbital  hiatus.  Abdomen  of  the  female  scTen-jointad;  in  the  male  five- 
jointed,  the  third,  fourth  and  fifth  joints  fused.    Crabs  of  small  size. 

Type. — T,  gibboaula  (Dk  Haan.) 

Although  this  genus  was  formerly  placed  among  the 
Corystoid  crabs  it  is  in  many  respects,  as  Miers  has 
observed,  quite  closely  allied  to  the  genus  Cancer.  Can- 
cer  aniennarius  shows  many  characters  in  common  with 
this  genus. 

Trichocarcinas  Walkeri  (new  name). 

TrichoearcinuB  recurvidens  Walker,  Trans.  Liverpool  Biol.  Soc,  Vol.  XII 

1898,  p.  271,  PI.  XV,  figs.  1-16. 

• 

"  Carapace  19  mm.  long  by  23  mm.  wide,  divided  into  a  number  of  promi- 
nent areolfB  of  which  the  surfaces  are  flattened  and  granulated ;  they  are 
separated  by  deep  interspaces.  «  *  *  The  antero-  and  postero-lateral 
margins  are  ill  defined;  the  former  has  ten  teeth  (including  the  orbital) 
which  are  convex  on  the  upper  surface,  widening  distally,  and  inclined 
upwards,  whence  probably  the  specific  name.  *  *  *  Eye-stalks  short  with 
a  bifid  calcareous  appendage  on  the  upper  and  inner  side.  •  •  •  Differs 
from  T,  oregoneruis  (Dana)  in  the  flatter,  more  sharply  defined  areolae,  in 
the  distal  expansion  of  the  teeth  of  the  antero-lateral  margin,  and  in  the 
different  form  of  the  calcareous  ocular  appendage.  Color  of  areolsB  bright 
red,  chelipeds  and  legs  flesh  color,  fingers  black.     One  male." 

Puget  Sound. 
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The  specimen  described   by  Mr.  Walker  was  referred 
by  him  to   Bate's  species  only  with  great  hesitation,  as 
Bate's  "imperfect  description  would  apply  quite  as  well 
to  T.  oregonenHia."     The   determination   is   made  solelya 
on  the  ground  that  Bate  calls  rficurvidens  a  "pretty  spa-q 
cies" — a  term  which  applies  better  to  Walker's  specimen  ' 
than   to   the   less  attractive  species  of  Dana-     I  do  not 
believe,  however,  that  Walker's  identification  is  correct, 
as  Bate  says  that  recurvldens  "may  be  distinguished  by  I 
the  sharp  points  of  the  inner  lateral  teeth,  granulate* 
or  minutely  baccated  along  the  margin  and  having  the  1 
apex  recurved."     The  teeth  of  the  specimen  described 
by  Walker,  instead  of  being  sharp  pointed,  are  distally 
widened  with  a  wide,  transverse,  distal  margin.     The 
form  that    Mr.    Walker   describes   has,    therefore,   beea  ■ 
given  a  new  specific  name.      Bate's  species  may  be  T, 
oregonen^ia  or,   as   Miers   has   suggested,   the   young   of 
Cancer  antemiaritis  Stimpaon. 


TrichocarciDas  oregonensis  Dana. 

Trkhocera  oregontruis  D*sa,  Proo,  Aoad.  Nat.  Soi.  Phila.,  Vol.  VI,  1862, 

p.  86;  Cmst.  U.  8.  Eipl.  Expd.,  Part  I,  18K.  p.  289.  PI.  XVIII,  Kg.  5. 

STiHpao.s',  Journ.  Boat.  Soc.  Nat.  HUt.,  Vol.  VI,  1857,  p.  4N.    Whit- 

EAVKS,  Can.  Nat.  (2),  Vol.  VIII,  1878,  p,  471. 
Trichocarcinus  oregonentii  MiE&a,  Proo.  Zool.  Sob.  London,   IS79,  p.  34; 

Cballenger  Beports,  Vol.  XVII,  1886,  p.  110.  Shith,  Bep.  Prog.  Oeol. 

Sar.  Canada,   1878-9,  B,  p.  207.      Newcombe,   BdU.  Nat.  Hist.  Soo. 

Brit.  Col.,  1893,  p.  21,     Walkeb,  Trana.  Liverpool  Biol.  Soc,  Vol. 

XII,  1898,  p.  271,  PI.  XV,  tig.  2. 

Carapace  elliptical,  evenly  Tonnded  at  the  aides;  areas  distinct  and  ele- 
vated, eapsdall;  in  front,  and  covarad  with  rounded  grannlatioDB;  ealoi 
betveen  tha  elevations  vide,  deep  and  smooth,  eapeoially  on  the  anterior 
portion  of  the  oacapace.  The  front  does  not  project  beyond  the  line  of  the 
orbita;  the  outer  pair  of  teetb  (preorbital)  are  lobe-like,  baving  a  broad, 
granulated  edge,  and  are  separated  from  the  inter-an  ten  nary  portion  of  the 
front  b;  a  deep,  concave  nolch;  the  median  portion  of  the  front  is  very 
short,  truncated,  and  obscarely  divided  by  a  alight  inciaion  on  either  aide 


CALIFORNIA    STALK-EYED   CRUSTACEA.  55 

of  the  center  into  a  small  median  tooth  and  two  larger  lateral  ones.  A 
tooth  between  the  two  tissnres  in  the  snperior  margin  of  the  orbit.  Auten- 
nnles  nearly  longitudinal,  the  fotettes  extending  nearly  to  the  margin  of 
the  front.  Basal  antennal  joint  not  strongly  produced  at  its  distal  end; 
second  joint  broad,  flattened,  distally  expanded  and  provided  with  a  tnft 
of  long  setfB  at  the  distal  end;  third  joint  snboylindrioal  and  about  as  long 
as  the  preceding ;  flagellum  long  and  hairy.  A  small  tooth  on  the  inferior 
margin  of  the  orbit  next  to  the  inner  fissure.  Eye-stalks  with  a  small 
tooth  on  the  anterior  surface.  Sides  of  the  carapace  armed  with  ten  to 
thirteen  closely  set,  granulated  teeth  which  extend  upon  the  postero- 
lateral margin;  in  front  of  the  rounded  lateral  angles  the  teeth  are  strongly 
upturned  and  bent  forwards;  alternate  teeth  are  the  more  acute;  the  first 
sharp  tooth  the  third  from  the  front.  Antero-external  of  the  merus  of  the 
maxillipeds  produced;  the  inner  margin  notched  behind  the  articulation 
of  the  palp.  Ghelipeds  very  stout;  merus  about  as  wide  as  long;  carpus 
granulated  on  the  outer  side,  the  granules  becoming  larger  above  where 
there  may  be  a  few  small  tubercles;  a  spine  at  the  antero-internal  angle 
below  which  there  is  a  tooth;  hand  thick  and  high;  the  short  upper  edge 
of  the  palm  bears  two  rows  of  small  tubercles  and  on  the  outer  surface 
there  are  five  delicate,  granulated  lines,  the  two  lower  lines  the  finest  and 
continued  upon  the  short,  thick  pollex;  both  fingers  dark  colored.  Legs 
hairy;  dactyls  about  as  long  as  the  propodi.  Sixth  abdominal  segment 
in  the  male  nearly  square,  the  last  narrowly  triangular. 

Length  of  carapace,  male 17  mm. 

Breadth  of  carapace,  male 21  mm. 

Mutiny  Bay,  Alaska!  Queen  Charlotte  Island,  Van- 
couver's Island,  British  Columbia,  Gulf  of  Georgia,  Puget 
Sound,  northern  to  Lower  California!  From  low  tide 
mark  to  several  fathoms  in  depth. 

Miss  Mary  Rathbun  has  recently  united  Trichocar- 
cin%i8  with  the  genus  Cancer  and  reports  two  Japanese 
species,  gibbosulus  (De  Haan)  and  amphuetus  {^^Tricho- 
carcin%i8  dentatua  Miers),  from  California.*  Oregonensis 
is  closely  allied  to  De  Haan's  species. 

Section  XANTHINI  Ortmann. 

Carapace  rounded  or  sabquadrate.     Front  wide  and  generally  divided 
by  a  median  notch.     Aatennnles  oblique  or  transverse. 

1  See  Proc.  U.  8.  Nat.  Mob..  Vol.  XXI,  1898,  p.  661. 
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Genus  Cycloxaathops  Rat?t. 

Front  borizoutiil,  produued,  niicl  divided  by  h  medisiti  flssare  mto  two 
deep,  lomeUatf^  lobes,  whicb  are  Emucuted  and  seiwmled  from  the  inner 
orbital  angle  by  a  rather  deep  ftsEiire.  Orbits  small,  with  tlie  auperior 
nmrgiu  marked  b;  two  tisHureH.  The  postorbital  aogle  ia  aaly  slightly 
prominent  and  u  coutinuOTts  with  the  a ntero 'lateral  margiu,  which  is 
strongly  ourred  behiud.  Basal  uutenoiii  joint  tihoTt.  bit!  joined  at  its 
internal  angle  tn  the  frontj  the  flH);eIlam  ia  inserted  in  the  inner  orbital 
hinlnB.  MeroH  of  the  maiillipeds  subqa&drate,  the  anterior  margin  not 
obliqn^.     The  abdomiin  iu  the  male  ia  composed  of  Iith  free  joints. 

Type. — C.  itxdtcimdentaliit  (Enw.  £  Locar). 

The  genua  Gycloxanikua  was  established  by  Milne- 
Edwards'  to  receive  some  species  of  fossil  crabs.  Find- 
ing subsequently  that  this  species  was  a  synonym  of 
Zanikopsit  M'Coy,  Edwards  applied  the  name  Gyclo- 
xafithuit,  which  he  considered  as  having  thus  become 
"diaponible,"  to  an  entirely  different  genua  of  which  he 
made  nexdecimdentatuft  the  typical  species."-'  According 
to  the  rule,  "  Once  a  synonym  always  a  synonym,"  the 
name  Gycloxanthua  ia  no  longer  available  for  use. 

Cycloxanthops  novem-dentatns  (Lock.) 

Xanihoitesr  nonem-de.Hlalus  LocKiyQTos,  Proo.  Cal.  Acad.  Soi.,  Vol.  VII, 

1877,  p.  32. 
Xantho  novem-denlatua  LocKlNdTON,  Ibid.,   1S77,  p.  99.     Ei!<03I.Er,  Proc. 

Bost.  Soc.  Nat.  Hiet.,  Vol.  £X,  1S79,  p.  Ia3. 
Cycloxanlhaa  cati/orniemU  RATUsnN  U.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI, 

1893,  p.  237. 

Carapace  wide,  flattened,  and  more  or  Issa  punctata  behind;  conrex, 
grannlar  and  rugose  in  front.  Median  region  divided  into  three  well- 
defined  regiouK  by  distinct  anloi;  branchial  regions  divided  by  a  transTeree 
sulcus  arising  from  the  lateral  angles.  Front  horizontal,  prodnoed,  edea- 
tate,  with  the  anterior  margin  nearly  traDarerae,  bat  a  little  advaDced  in 
the  center,  and  divided  by  a  deep,  closed,  median  notch  which  may  become 

I  dsna  d'Archtu,  Hlit.  d»a  progr.  de  U  gMlogle.  T.  ni,  p.  304,  K. 
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obliterated  above  by  the  fusion  of  the  two  sides;  the  anterior  margin  of 
the  lobes  may  be  straight,  or,  more  often,  slightly  concave;  seen  from  in 
front  they  are  gently  arched  upward,  or  in  some  cases  very  strongly  so. 
Antero-lateral  margin  armed  with  eight  or  nine  small  subacute  teeth  whose 
bases  are  generally  narrower  than  the  spaces  between  them;  postorbital 
tooth  small;  next  tooth  also  small,  depressed  and  often  lobate,  and  sepa- 
rated from  the  postorbital  by  a  considerably  greater  interval  than  from  the 
succeeding  tooth;  at  the  rounded  sides  of  the  carapace  the  teeth  become 
larger,  more  acute,  and  more  closely  set.  There  is  a  tendency  to  alterna- 
tion in  the  size  of  the  teeth;  the  fourth  tooth,  counting  the  postorbital,  is 
larger  than  the  iiXth,  and  the  sixth  and  eighth  are  larger  than  the  seventh; 
ninth  tooth  small  and  situated  behind  the  lateral  angle;  a  small  tenth  tooth 
often  occurs  closely  behind  the  ninth.  On  the  outer  margin  of  the  orbit 
above  the  postorbital  tooth  there  are  two  small,  blunt  teeth  separated  by  a 
narrow  fissure;  preorbital  tooth  distinct;  suborbital  lobe  acute.  Basal 
joint  of  the  antennnles  with  a  pronounced  ridge  on  the  outer  surface  with 
a  groove  on  either  side.  Merus  of  the  maxillipeds  obliquely  truncated  at 
the  anterior  end.  Merus  of  the  chelipeds  hairy  above;  carpus  rugose, 
and  furnished  with  two  blunt  teeth  at  the  antero-internal  angle;  hand 
rugose  above,  and  rather  long,  with  the  upper  and  lower  margins  nearly 
parallel;  fingers  long,  sulcate,  not  gaping,  and  colored  brown,  with  light 
colored  tips.  Legs  with  the  margins  hairy;,  dactyls  longer  than  the  pro- 
podi  and  terminating  in  nearly  straight,  corneous  claws.  Abdomen  in  the 
male  narrow,  the  second  joint  a  little  over  a  half  longer  than  wide,  penul- 
timate joint  longer  than  wide;  last  joint  about  as  long  as  broad,  with  the 
distal  end  rounded.  In  the  abdomen  of  the  female  the  second  joint  is 
longer  than  the  third  or  fourth,  which  are  subequal  and  shorter  than  the 
fifth;  sixth  joint  the  longest,  nearly  equaling  the  third  and  fourth  com- 
bined; last  joint  broader  than  long,  and  in  adult  specimens  broadly 
rounded  at  the  tip. 

The   followiug   measurements   are  from   a   series   of 
specimens  from  San  Diego,  California: — 


liale. 
II 

II 

II 

II 

i« 

II 

II 

II 


Length  of 

Carapace. 

Width  of 

Carapace 

25.7 

5  mm. 

38.7fi 

)  mm. 

25 

mm. 

37.6 

mm. 

24 

mm. 

35.25 

1  mm. 

23 

mm. 

35 

mm. 

22 

mm. 

32 

mm. 

20 

mm. 

30 

mm. 

18 

mm. 

26 

mm. 

14.75  mm. 

21 

mm. 

12 

mm. 

17 

mm. 
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Leuglh  of  CarapsoB,  Width  of  C 


One  large  apecimeu  from  southern  California  (pre- 
cise locality  unknown)  measured  36.25  mm,  by  56.75 
mm. 

San  Pedrol  San  Diegol  southern  California!  Catalina 
Harbor  (Rathbun,  M.),  Guadalupe  Island,  Lower  Cali- 
fornia (Rathbun,  M.),  San  Clemente  Island! 

This  is  a  very  common  species  on  the  coast  of  south- 
ern California.  I  have  not  seen  Lockington's  type, 
which  could  not  be  found  in  the  Academy,  but  there 
were  other  specimens  in  Lockington's  collection  which 
bore  the  name  Xantko  viltata  St.  written  above  the  ear- 
lier name  Xantho  novem-dentalua  which  had  been  partly 
scratched  out.  I  have  seen  the  types  of  Gydoxanthua 
californienia  and  compared  them  with  specimens  I  had 
identified  as  novem-deniatua  by  a  comparison  with  the 
specimens  in  Lockington's  collection.  There  is,  I 
believe,  no  doubt  that  the  two  species  are  identical. 
This  species  is  closely  allied  to  vittatus  St.,  but  I  think 
we  must  accept  Miss  Rathbun's  conclusion,  that  it  is 
distinct,  although  it  was  considered  a  synonym  of  the 
latter  species  by  Milne-Edwards  and  subsequently  by 
Lockington  himself.  At  the  National  Museum  in  Wash- 
ington I  had  the  opportunity  of  comparing  specimens 
of  vittatus  from  the  western  coast  of  Mexico  with  several 
specimens  of  this  species.  The  former  species  differs  in 
its  longer  and  sharper  lateral  teeth,  its  broader  hands, 
and  its  narrower  abdomen. 


I 
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Cyclozanthops  rugosa,  sp.  nov. 

Carapace  very  uneTen,  granulated,  and  thickly  covered  with  small,  oir> 
cnlar  pits.  Postorbital  tooth  small;  anterd-lateral  teeth  irregnlar.  Ante- 
rior portion  of  the  subhepatic  region  prominently  granulated  and  pitted 
and  not  sharply  separated  from  the  strongly  sloping  anterior  portion  of 
the  hepatic  area.  Front  shorter  and  more  depressed  than  in  novem- 
dtntatuB.  External  maxillipeds  much  as  in  the  preceding  species;  mems 
pitted  and  granulated.  Carpus  of  the  chelipeds  strongly  reticulated  above; 
a  prominent  tooth  at  the  antero-intemal  angle,  below  which  is  a  smaller 
tooth.  Hands  narrow,  strongly  reticulated  above  and  on  the  upper  por- 
tion of  the  outer  surface,  the  inner  margin  of  the  upper  side  furnished 
with  several  irregnlar  tubercles.  Ambulatory  legs  much  as  in  novtm' 
dentatuB  but  less  hairy. 

San  Diego,  California.     Collected  by  A.  U.  Crawford^ 

Described  from  a  specimen  in  the   museum  of  the 

University  of  California.     Easily  distinguished  by  the 

conspicuous   pits  and   prominent   granulations  of  the 
carapace. 

Genus  Lophozanthus  A.  Milne-Edwards . 

Carapace  broader  than  long,  flattened,  the  anterior  portion  of  the  antero- 
lateral margins  straight,  nearly  devoid  of  teeth,  and  meeting  the  dentate 
posterior  portion  at  an  angle.  Front  short  and  divided  by  a  median  fis- 
sure into  two  broad,  truncated  lobes.  Orbits  nearly  circular  and  marked 
with  fissures  which  are  closed  or  even  obsolete.  Basal  antennal  joint 
short  and  in  contact  with  the  infero-lateral  process  of  the  front,  but  not 
entering  the  inner  orbital  hiatus.  Maxillipeds  nearly  quadrate,  the  merns 
distally  truncated,  the  antero-external  angle  not  produced.  Ambulatory 
legs  compressed  and  carinated  or  crested  above.  Abdomen  in  the  male 
five- jointed. 

Type, — L.  lameUipes  (Stimpsox.) 

This  genus  is  doubtfully  distinct  from  LopKozozymus,  being  distin- 
guished chiefly  by  its  more  transverse  carapace  and  the  absence  of  con- 
spicuous teeth  on  the  anterior  portion  of  the  antero-lateral  margins.  The 
three  species  of  this  genus  here  described  are  closely  allied.  In  ail  these 
the  areolation  of  the  carapace  is  distinct,  the  postorbital  tooth  minute, 
the  anterior  half  of  the  autero-lateral  margin  straight  and  furnished  with 
a  single  low,  obscure  tooth,  the  posterior  half  nearly  longitudinal  and 
furnished  with  three,  prominent,  subequal  teeth,  the  epistome  with  a 
ridge  extending  upon  it  from  the  sides,  the  inferior  inner  orbital  tooth 
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fma  rmnAaJ  asd  IfUWJ  vHh  ■  tooth  at  tke  iuM>  •B^e,  tbr  h&nils 
flrtib  ■  Ma  pofaMIni  iM«wd  M  the  Iim*  o(  the  npps  liia  of  the  palm.  Ibe 
IB|««  bragalHtj  dmtato  vitfcu>  tnit  vitb  the  oattt  i— niin  iiiviid«d; 
Um  aabotUory  Ugi  f  anuahal  Bbors  vilh  MMlsUd  ««Ma  d>  th«  «Bipi 
aa4  pooyodl.  the  ilMtjU  •Imdei  and  tiOoM,  the  Mecnil  tiit»tt1  of  lh« 
■Mow—  MnHw«4  dutall/,  the  tkiii  •efcme&t  vidcK  at  tba  bwc  than  tha 
dWul  and  af  Uw  Meond  and  toaefciag  the  eoue  o(  the  Ulh  pair  at  le^. 
tba  laM  iwa  »iiuiaml«  of  «abaqnal  vidth,  th«  leimiaal  joiBt  nraaded. 


Lopbozanthos  bellos  (Slimp«onf. 

XaMho  bella  BTiMrsoN.  Ami.  N.  Y.  Ljc.  Xal.  Hut^  Vol.  Til,  IBOO.  p.  SM. 

PI.  tit.  ttg.  3.      BiTi,  iD  Lord's  Nat.  in  VaDcoarei'i  Iibnd,  Vol.  II, 

IMO.  p.  270.     Nevooiur,  BnU.  Kat.  Hist.  So«.  Bdt.  Col.,  1883,  p.  2t. 
XvtUhodtt  flttnpkilUi  LocKisoTox,  Proc  CaL  Aoad.  BeL.  Vol.  VU,  1877. 

p.  31. 
.Vo.i/W^»  ll'mi-hlliiana  Lo<Kt\OTO^,  I.  c,  1S7T,  p.  100. 
Lopkoxantkut  btilat  A.  Hilxs-Edwabds,  Croit.  Miii.  Sei.  an  Hex.,  Pt.  V, 

p.  25fl,  PI.  XLTI,  fig.  *. 
Loiikozoiymwf  LQphoxanlhai)beUttiiyiiKaA,  ChaUenger  Beporis,  Tot.  XT II, 

lew).  p.  115. 
LojiKopanopfuii   heUui   Bathbi.-!!   M..  Bull.  Lab.  Nat.  Hist.,  Univ.  Iowa, 

1S9S,  p.  272. 
Carapace  flatteoed  behiod,  convex  in  front,  and  traaevoraelj  nearly 
plane;  sarface  diilinctlj  areolated,  lieoominB  roughened  toward  the  antero- 
lateral margin!.  Front  general!  j  sinnate,  and  divided  bf  a  median  fisanre, 
the  outer  auglei  prodnoed  into  small  rounded  lobes  or  teeth,  which  are 
separated  from  the  adjacent  sapraorbitala  hj  a  fissnre.  Poslorbital  tooth 
small.  The  anterior  half  of  the  antero-tatsrat  margin  is  nearly  straight, 
meeting  the  posterior  half  at  an  angle,  and  furniehed  with  a  single  low, 
iTiconspiciions  tooth  which  iB  sometimes  abseut;  posterior  halt  famished 
with  three  promineut,  aabeqiiBl,  horizontally  flattened  teeth,  the  anterior 
one  the  leaHt  acute.  Postero- lateral  margins  nearly  straight,  rapidly  con- 
verging. The  infero-internal  angle  of  the  orbit  is  prodnoed  into  a  promi- 
nent pointed  tootfai  a  broad  lobe-tike  tooth  at  the  infero -external  angle  ol 
the  orbit  separated  from  the  postorbital  above  by  a  6saare.  Uerns  ol  the 
mailllipeds  sabre ct angular,  the  Hurfaoe  with  two  depressions  separated  by 
an  obll(]ue  elevatiou.  Cbelipeda  stout,  the  npper  margin  of  the  mens 
larnisbed  with  a  tew  irregnlar  teeth;  surface  ol  the  oarpus  more  or  leas 
rongheiied,  the  a ntero- internal   angle   fnrnished   with  a   tooth  which   is 
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typically  double,  the  lower  cuRp  obscure;  hands  rounded  above  and  fur- 
nished with  a  lobe  projecting  inward  at  the  intero-proximal  portion  of  the 
upper  side;  lingers  black  or  dark  brown.  Abdomen  in  the  male  five-joint- 
ed, the  last  segment  rounded  and  slightly  wider  than  the  preceding  one, 
which  is  somewhat  wider  than  long.  Merus  of  the  ambulatory  legs  acute 
above;  carpus  with  a  bilobed  crest;  crest  of  the  propodus  often  with  a  lobe 
at  the  base;  dactyls  villous.  Color  purplish,  the  legs  crossed  with  light- 
colored  bars. 

Found  among  rocks  at  low  tide  from  British  Columbia 
to  Monterey.  Vancouver  Island  (Bate,  Newcombe), 
Puget  Sound  (Stimpson)!  northern  California!  Monterey 
(Stimpson,  Lockington)! 


Locality. 

Length. 

Width. 

Puget  Sound;  male 

19       mm. 

26.5  mm. 

Pugel  Sound;  female 

15.75  mm. 

22.5  mm. 

Monterey;  male,  type  of 

Hetnphillii  hocK. 

18.75  mm. 

28     mm. 

Two  specimens  whose  measurements  are  given  by 
Stimpson  were  .54by  .80  in.  and  .56 by  .89  in.  ''Northern 
specimens,"  says  Stimpson,  **  are  more  transverse, 
rougher,  more  pubescent,  and  more  sober  in  coloration 
than  those  found  in  warmer  latitudes."  Possibly  speci- 
mens of  leticomanus  or  frontalis  were  confused  with  this 
species.  I  have  seen  Liockington's  type  of  HemphiUii 
(No.  35)  which  is  preserved  in  the  collection  of  the 
California  Academy  of  Sciences.  It  is  a  typical  beUus 
and  as  strongly  transverse  and  as  rough  as  the  specimens 
I  have  seen  from  farther  north.  The  specimen  from 
LfOwer  California  which  is  figured  as  Z.  beUus  by  A. 
Milne-Edwards  (1.  c.)  probably  belongs  to  a  different 
species. 

Lophozanthus  leucomanus  (Lock.) 

Xanlhodts  Uucomanus  Lockington,  Proo.  Gal.  Acad.  Sci.,  Vol.  VII,  1877, 

pp.  32  and  100. 
LopKoxanihuB  bellwt  A.  Milne- Edwards,  Crast.  in  Miss.  Sci.  an  Mex.,  Pt. 

v.,  p.  256  (in  part). 
Lophopanopeus  Uucomanus  Bathbun  M.,  Bull.  Lab.  Nat.  Hist.  Univ.  Iowa, 

18»8,  p.  272. 
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Closely  allied  lo  btUua,  but  haiiag  the  anterior  portioa  ol  the  antero- 
lateral margiu  not  ao  near);  transverse,  the  surface  of  th«  carapace  more 
■eroded,  the  lateral  teeth  narrower  aud  more  nearly  oonioal,  the  ambulatory 
lege  somewhat  more  slender  and  more  prommeatl;  created.  The  areola- 
tion  ot  the  carapace  is  plain;  the  trout  is  prodnoed  more  than  in  bfllut, 
and  divided  |by  a  median  notch,  the  lobes  sinuate  with  the  outer  angles 
produced  as  iu  the  preceding  species.  Orbital  fisenres  and  teeth  as  in 
beltnt;  lateral  teeth  of  the  oavapaoe  snbcoaioal,  prominent  and  snbeqnal, 
the  anterior  one  least  aeute.  Sobbepatic  regions  eroded,  especially  near 
the  orbiU.  Chelipeds  unequal;  tnerna  irregnlarly  dentate  ou  the  npper 
margin;  carpus  and  npper  anrface  of  the  hand  generally  eroded  or  (nmished 
with  a  network  of  raised  lines;  band  with  a  lobe  at  the  baie  as  in  bfllun: 
fingers  light  to  darh  brown.  Merua  of  the  ambulatory  legs  with  au  acnte 
upper  margiu  which  usually  ends  in  a  tooth  near,  but  not  at  the  distal 
-eud;  carpus  with  a  bilobed  crest  above;  crest  of  the  propodue  with  a  lobe 
near  the  baae.     Dactyls  rather  slender. 

Locality.  Length,  Width. 

Uouterey,  male.  13.5 

I  Santa  Catalina  Island,  male.  12.5 

'  Sonthern  California,  maU.  8.5 

/emnU.  11.25 

West  America,  male.  13JS 

"  •'         female.  10 

10 
La  Faz,  Lower  California,  male.  7.76 

6.5 
"     "        "  "         femtUe.       7 

Monterey  (Lockington)I  Santa  Catalina  Island!  San 
Diego  and  Santa  Rosa  Island  (Lockington),  La  Paz, 
Lower  California  (Lockington)l  "  Southern  California," 
two  specimens  (No.  17286  U.  S.  National  Museum)! 
■San  Clemente  Island!  San  Diegol 

This  species  varies  considerably  as  regards  the  rough- 
ness of  the  carapace  and  legs.  In  some  cases  the  ante- 
rior part  of  the  carapace  and  the  upper  side  of  the  car- 
pus and  manus  of  the  chelipeds  are  very  much  eroded, 
but  occasionally  they  are  nearly  smooth;  the  tubercle 
■OQ  the  middle  of  the  surface  of  the  maxiUipeds  is  often 
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prominent,  but  in  some  specimens  it  is  quite  inconspic- 
uous. The  crests  on  the  ambulatory  legs  are  also  quite 
variable,  and  the  tooth  at  the  end  of  the  sharp  upper 
edge  of  the  merus  may  be  absent.  These  differences 
are  probably  due,  in  great  measure,  to  age. 

The  forms  from  near  Japan  which  Miers  identified 
with  this  species  under  the  name  Lophozozymua  (Lopho- 
xanthtLs)  beUus  St.  var.  leiuxymanv^  Liock.  belong,  I 
believe,  to  a  distinct  species.  The  lateral  teeth  in 
Miers'  form  are  quite  different  from  leticomanus;  the 
hands,  as  shown  in  Miers'  figure,  lack  the  lobe  at  the 
base  of  the  palm;  "the  mobile  finger  is  longitudinally 
carinated  and  sulcated  above,"  while  in  leibcomanus  it  is 
rounded  and  perfectly  smooth;  the  pits  on  the  upper 
side  of  the  hand  are  arranged  in  longitudinal  series, 
but  in  leticomanus  this  arrangement  is  not  shown. ^ 

The  types  of  leucomanua  are  probably  no  longer  pre- 
served. I  have  specimens  from  localities  from  which 
this  species  was  reported  by  Liockington,  and  I  have 
seen  Liockington's  specimens  from  La  Paz,  Liower  Cali- 
fornia.' These  specimens  are  small  and  strongly  eroded, 
but  present  no  well-marked  differences  from  the  north- 
ern forms. 

None  of  the  specimens  of  leucomanvs  I  have  seen 
attain  nearly  the  size  reached  by  bellus. 

1  8m  OlMlleiig«r  Sept..  Vol.  XYU,  p.  118,  PI.  XI.  fig.  1. 
*  8m  Proc.  CaI.  AomI.  Sci.,  ToL  Vn.  1877,  p.  100.  . 
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Lophoxanthus  frontalis  (Rathbun). 

LophoK^mut   (Lophoxajithun)  /rontalit   Rathbits   M.,  Ptop,  U.  S.  Nftt. 

MuB.,  Vol.  XVI.  1893,  p.  236. 
Lophopunap'.us  /ronlalin  Rathbuh  M..  BqII.  Lab.  Nat.  Hi«t.,  Cnir.  luwa, 
181)8,  p.  272. 

CluKel;  altiad  to  the  two  preoediug  sp^aiee,  oipaoMlj  to  leucomanu*. 
The  shape  of  the  carapace  in  nearly  the  aaue  us  iii  the  preceding  speciea, 
but  the  npper  surface  is  Bmoother,  not  eroded,  the  lateral  teeth  more  flat- 
lened  horizoatallf  aud  alightlf  npluTDei);  the  areolstioii  ie  plain;  the 
Dnbbepatio  regions  are  graualated  bat  uot  eroded.  Front  considerably 
produced,  sinuate,  the  median  uotoli  deep.  Orbits  and  orbital  teeth  ob  la 
leucomanHi.  MaiillipedB  granalated,  the  nems  shaped  aa  in  tbe  two  pre- 
ceding Bpeoies,  and  orosaed  liy  an  oblique  elevation.  Chelipeda  naeqnat: 
meruii  with  a  few  teeth  on  the  upper  margiu;  carpus  ragoae  or  nearly 
smooth,  with  a  tooth  at  the  inner  angle  and  a  tubercle  at  the  base  ou  the 
upper  side;  hands  large,  with  a  lobe  pointing  inward  at  the  baae  of  tho 
upper  aide  of  (he  palm;  lingers  brown,  the  color  extending  far  back  ou 
the  hand.  I>egs  rather  alender,  more  or  leia  hairy,  the  upper  edge  of  the 
meruB  acal«  but  having  no  well-marked  tooth  near  the  and;  crests  of  the 
cuipua  and  propodna  ae  in  Iciieomaimi  bat  less  promiueut;  dactyls  steuder. 

Leuythof  oirnpaoe  15  mm.;  width  20  mm.;  leojj'th  of  larger  hand  16  mm. 

Described  from  a  specimen  from  San  Diego  seat  by 
Miss  Rathbun  (No.  19823,  U.  S.  National  Museum). 

San  Diego  (Rathbun)!  Monterey  (Rathbun). 

This  species  may  readily  be  distinguished  from  bellus 
by  its  different  shape;  the  portion  of  the  carapace  lying 
in  front  of  a  line  connecting  the  tips  of  the  first  lateral 
teeth  is  about  one-fourth  the  length  of  the  whole  cara- 
pace in  bellua,  and  about  one-third  of  this  length  in 
leucomanu3  and  frontalis.  The  color  of  the  fingers 
extends  far  back  upon  the  hands  in  this  species,  while 
in  both  the  preceding  it  does  not  extend  further  back 
than  the  base  of  the  fingers.  The  front  is  much  more 
produced  than  in  bellue.  The  bands  and  carpal  joints 
of  the  chelipeds  are,  like  the  carapace,  much  less  eroded 
than  in  leucomanua,  and  the  merus  of  the  maxillipeds 
has  the  oblique  ridge  low  and  fiattened  and  not  raised 
into  a  tubercle  in  the  center. 
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Genus  Zanthias  Rathbun. 

(Geuus  Xanthodes  Dana,  preoc.) 

Carapace  traiiBYerse,  distinctly  areolated,  more  narrow  and  convex  than 
in  the  genus  Xanthot  to  which  it  is  very  closely  allied.  Antero-lateral 
margin  not  thin-edged  or  cristiform;  teeth  tnbercnliform  or  even  spinous. 
Posterior  portion  of  the  carapace  depressed.  Antennnles  transversely  or 
obliquely  plicated.  Basal  antennal  joint  short,  and  barely  reaching  the 
slender,  narrow,  infero-lateral  process  of  the  front,  and  not  produced 
within  the  hiatus  of  the  orbit;  flagellnm  not  excluded  from  the  orbit. 
Chelipeds  stout,  the  tips  of  the  fingers  acute  (not  excavated  within). 
Ambulatory  legs  compressed  or  subcylindrical  and  devoid  of  a  crest  on 
the  upper  margin.    Abdomen  of  the  male  five-jointed. 

Zanthias  Taylori  St. 

Xanihodes  Taylori  Stimpsox,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII.  1859, 

p.  208,  PI.  Ill,  fig.  3.    Streets  and  Kinoslet,  Bull.  Essex  Inst.,  Vol. 

IX,  1878,  p.  105.      A.  Milne-Edwards,  Crust,  in  Miss.  Soi.  au  Mex., 

Pt.  V,  p.  260,  PI.  XLV,  fig.  3. 
Xaniho  spini-tuhereulalua  Lockinoton,    Proc.  Cal.  Acad.    Sci.,  Vol.  VII, 

1877,  pp.  31  and  99. 

Carapace  flat  behind;  in  front  quite  strongly  convex  longitudinally  but 
transversely  nearly  plane.  Areolets  distinct  and  embossed  anteriorly; 
antero-lateral  regions  strongly  lobulated  with  a  prominent,  smooth, 
rounded  lobule  above  each  marginal  tooth.  The  lobes  of  the  front  are 
separated  by  a  wide,  rounded  notch  and  furnished  with  a  rounded  tooth 
at  the  inner  and  outer  angles,  between  which  are  several  small,  baccate 
protuberances.  Closely  behind  and  parallel  with  the  anterior  margin  of 
the  front  is  a  baccated  ridge  interrupted  in  the  middle  by  the  prominent 
longitudinal  groove  which  extends  backwards  from  the  median  notch. 
Behind  this  ridge  is  another  elevation  not  so  distinctly  baccated.  which  is 
separated  by  a  transverse  sulcus  from  the  elevated  anterior  margins  of  a 
pair  of  lobules  lying  behind  it.  Median  region  divided  into  three  distinct 
areas.  Inner  orbital  angle  prominent  and  separated  by  a  deep  notch  from 
the  outer  angle  of  the  front.  Upper  orbital  margin  with  a  rounded  tooth 
bounded  by  a  pair  of  sulci.  Postorbital  tooth  small  and  continuous 
externally  with  a  rounded  protuberance;  the  latter  is  separated  by  a  smooth 
sulcus  from  a  pair  of  smooth,  rounded  prominences,  one  of  which  is  situ- 
ated directly  above  the  other.  The  three  posterior  teeth  on  the  antero- 
lateral margin  prominent,  the  last  two  acute  and  curved  forwards,  the  first 
obtuse  and  generally  more  or  less  bifid.  A  small  tooth  usually  present 
behind  the  one  at  the  autero-lateral  angle.  A  tooth  below  the  infero- 
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orbitHi  fiasQre.  anil  u  promiDeut,  subacute  tooth  at  tbi!  infeTo-inteitfu^ 
ftngle.  Ooalnr  {lednncle  -wiCli  n  few  baccatiou^  iu  front.  AnteDDoleB 
transversety  plicnted,  the  basnl  joint  with  a  granulflted  or  baccaled  ridg*. 
Basal  autenual  joint  abott  bat  [oiichiug  [he  outer  angle  of  the  troat. 
MernB  ol  the  maiillipeda  aabractangQ  lar,  (tansvetsely  tmnoated  in  front, 
-with  the  onter  angle  rounded  and  slightly  produced.  Chelipeds  etoni, 
more  or  leia  nueqnal;  meras  tTigoual,  trith  the  distal  portion  of  the  upper 
margin  armed  with  a  few  spine  teeth;  carpus  thiekly  covered  with  ptomi- 
iieDt,  rounded,  smooth,  glosa;,  rose-oolored  tubercles;  hand  oblong,  with 
the  pnlol  longer  than  wide,  the  apper  and  outer  surface  covered  vilh 
roHe-oolored  tubercles  Uke  (hose  on  the  carpus,  arrangeil  in  seven  or  eight 
loDgitodinal  rows;  fingers  stout  and  colored  blsclc,  the  color  not  extending 
back  upon  the  hand.  Legs  comprBsaed,  thioklj  coveted  with  stiff  setre 
and  strongly  apioons,  especially  on  the  meroa  and  propoilus;  dactyls 
about  aa  long  as  the  propodi.  Abdomen  of  the  male  five-jointed,  the 
peniiltimate  joint  abont  as  loug  as  wide;  last  joint  broadly  rounds. 
Length  of  carapace  13  mm.;  breadth  10.5  mm. 

Monterey  (Stirapsoti)!  Santa  Rosa!  San  Pedro!  San 
I'Diego!  Santa  Catalina  Island!  Magdalena  Bay  and  San 
r  Jost  Island  (Lockington). 

"  This  species,"  says  Lockingtoo,  "  appears  to  be  of 
common  occurrence  from  Monterey  southward  to  Mag- 
dalena,  but  to  disappear,  or  at  least  to  become  rare,  in 
localities  further  south." 

Zanthias  latimanas  (Lock.) 

Xanlhodei  latimanut  LocKinatos.PToe.  Cal.  Acad.  Soi.,Vol.VII,  1877,  p.  31. 
Xantho  lalimaniia  Lockinoton,  1.  c,  p.  101. 

Lockington's  description  of  thie  speoiea  is  as  follows:  "  Front  ainnata, 
th«  inner  angle  of  the  orbit  raised  into  a  point;  oarapai  but  alightlj 
transvetve;  teeth  N.  T.  S.  prominent  and  pointed,  D  and  E  almost  obso- 
lete; ar«olation  of  medial  and  an tero- lateral  regions  diatinot,  the  former 
having  the  parts  2M  and  3H  entirely  outlined.  Hands  subequnl,  th* 
right  somewhat  the  larger;  movable  Angers  T«rj  long  aitd  onrved  abmpti j 
downward;  margin  of  manus  continuons  with  the  broad  baia  of  the  fixed 
Anger  so  as  to  form  a  sinnous  sloping  line;  hinder  feet  compresaed.  Thii 
species  may  readily  be  identified  by  the  delicate  marbling  of  the  oarapaoe 
and  cbelipeda.  and  the  downward  band  of  the  movable  fingers.  Abdomen 
o)  male  five- jointed. 

"A  single  male  specimen  from  San  Diego. 

"  Length  0.73;  breadth  0.86  [inch]." 
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I  have  never  seen  this  species  and  the  description  is 
not  sufficiently  complete  to  enable  one  to  determine 
whether  or  not  it  belongs  in  the  genus  in  which  Lock- 
ington  placed  it.  Professor  A.  Milne-Edwards  considers 
it  identical  with  Stimpson's  Micropanope  latimana. 
Milne-Edwards  does  not  mention  having  seen  latimana, 
and  as  he  simply  transcribes  Stimpson's  description  it  is 
quite  certain  that  he  bases  his  identification  solely  upon 
the  descriptions  of  the  two  authors.  The  identification 
is  not  improbably  correct,  but  considering  the  brevity 
of  both  the  descriptions,  it  is  somewhat  unsafe  to  unite 
the  two  species,  especially  since  the  characters  mentioned 
by  Stimpson  are  mainly  those  of  which  Lockington  says 
nothing. 

Genus  Pilumnus  Leach, 

Carapace  oonyex,  little  broader  than  long,  and  hairy  above.  Antero- 
lateral margins  regularly  arcuated,  shorter  than  the  postero-lateral,  and 
armed  with  short  spines.  Front  narrow,  emarginate.  Endostome  longi- 
tudinally earinated.  Basal  antennal  joint  short,  barely  reaching  the 
infero-lateral  frontal  process  and  lying  under  the  orbit.  Ambulatory  legs 
compressed,  not  earinated,  and  armed  with  spinuies;  dactyls  slender, 
nearly  straight.    Abdomen  of  the  male  seven- jointed. 

Pilumnus  spino-hirsutus  (Lock,) 

AeanthuB  apino-htrsulua  Lockington,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877, 

pp.  32  and  102. 
Pilumnus  apinO'kirautus  Stkebts  and  Kinoslet,  Bull.  Essex  Inst.,  Vol.  IX, 

1877,  p.  107.      KiNGSLET,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  XX,  1879, 

p.  154.      A.  Milne-Edwakds,  Crust,  in  Miss.  Sci.  an  Mex.,  Ft.  V,  p. 

278.     MiiBS,  Challenger  Reports,  Vol.  XVII.  1886,  p.  147. 

Carapace  strongly  convex,  nearly  smooth,  but  covered  with  stiif  setao. 
Median  frontal  lobes  trnncated,  separated  by  a  prominent  notch,  and 
armed  each  with  fonr  or  five  spines;  lateral  lobes  of  the  front  small,  sepa- 
rated from  the  median  lobes  by  %  deep  notch  and  ending  in  a  spine. 
Orbits  with  the  npper,  lower  and  outer  margins  armed  with  strong  spines 
of  unequal  size,  the  two  spines  at  the  iutero-iuferior  angle  large  and  situ- 
ated on  a  kind  of  lobe.  Besides  the  postorbital  the  antero-lateral  margin 
is  armed  with  three  strong  spines,  and  there  is  a  small  spine  below  the 
margin  in  front  of  the  first  of  these.     The   basal  antennal   joint   barely 
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raacheu  the  iiifero- lateral  froutal  procBds,  Eudostome  plaiuly  carinated. 
Pterygostomiau  regiona  more  or  leAH  grnuulated.  Chelipeds  unequal, 
setose;  meras  Bcarooly  as  long  as  high,  the  margiua  liuely  ilenticulated;  a 
spiue  at  the  Hupero-dJiilal  augle  aeparnled  froni  a  similar  apine  bebiad  hy 
adeepuotoh;  oulec  surface  of  (he  carpus  thickly  coveted  with  Hpines; 
nppsr  and  outer  surface  of  the  hand  covered  with  several  seriea  of  spiiiea; 
lover  margin  finely  denticulated;  lingera  darh  colored.  Legs  setoae; 
carpQH  nod  propodns  armed  above  with  spiues;  tn^niB  with  a  spiue  at  the 
Bupero-distal  angle;  daotjla  hairy,  uearly  Ktcaight,  and  snbequal  to  the  pro- 
podi.     Terminal  segment  of  the  abdomeo  in  the  male  tnaognlar. 

San   Diego,  California  (Lockiiigton's    type)!    Mulege 
Bay,  Gulf  of  O^Uforuial 

AppffNDix  TO  THE  XANTHINI  Orhnunn. 
Genus  Telemessua  White. 

Carapace  deprei^sed,  siibpentagonal,  broadei  than  loug  and  oovered  with 
aelie.  Front  wide,  the  median  portion  cut  into  four  teeth  aud  separated 
by  a  sinus  from  the  lateral  porCioua  which  form  the  preorbital  teeth.  Tha 
aalero -lateral  and  poatero-Iateral  margins  are  dentate  and  meet  eaoh  other 
at  an  angle.  Orbits  large;  poutorbital  tooth  prominent.  Auteannles 
folded  longitudinally  oi  nearly  so  in  wide  fossettes.  Epietome  with  a 
triaagnlar  point  extending  forward  between  the  antennnles.  Basal  anteu- 
nal  joint  broad,  tormingapait  of  the  onter  wait  of  the  antenna lary  toasettes 
aud  prodnoed  on  the  onter  side  into  a  tobe  which  oconpies  the  inner  hiatna 
of  the  orbit;  flagellnm  quite  long.  Maiillipeds  produced  a  little  beyond 
the  anterior  margin  of  the  buccal  area;  the  mems  has  a  more  or  less  tri- 
angular apei  and  bears  the  palp  on  the  inner  margin  jast  behind  the  tip. 
Chalipede  setose  and  scabrous  or  spinous  and  rsther  short  in  both  seies; 
merus  trigonous;  hands  compressed  and  furnished  with  spinous  or  tnber- 
onlated  ridges  on  the  onter  surface.  Leg*  quite  long,  oompresMd,  loa- 
brouB  or  spinose;  dactyls  long,  compressed,  acute.  Abdomen  of  the  female 
seven -jointed,  the  sides  of  the  sixth  joint  concave,  leaving  the  genital 
openings  exposed.  Abdomen  of  the  male  widest  at  the  third  segment  and 
having  the  third,  fonrth  and  fifth  joints  fused. 
Tupe.—  T.  cheiragonut  (TlUBlua), 

Unless  Latreille'a  bare  mention  in  a  list  of  genera  of 
the  name  Ckeiragone '  without  referring  to  it  any  species 


.^.^« 


CALIFORNIA    STALK-EYED    CRUSTACEA.  69 

constitutes  the  genus  Cheiragonu8  (or  Cheiragone),  Tele- 
me^aus  has  priority.  According  to  the  A.  0.  U.  code, 
Cheiragone  must  be  considered  a  '*  nomen  nudum  J* 

Telemessus  cheiragonus  (Tileaiua). 

Cancer  cheiragonus  TiLESius,  Mem.  Acad.  St.  Petersboarg,  T.  V,  1815,  p. 

347,  PI.  VII,  fig.  1. 
TelemessuB  nerratua  White,  Ann.  Nat.  Hist.,  Vol.  XVII,  1846,  p.  497;  Voy- 
age of  Samarang,  Crustacea,  1848,  p.  14.    Dana,  Crast.  U.  S.  Expl. 

Expd.,  Part  I,  1852,  p.  303,  PI.  XVIII,  fig.  8.    Smith,  Bep.  Prog.  Qeol. 

Snr.  Canada.  1878-9,  B,  p.  208. 
Platycorystes  ambiguus  Brandt,  Bnll.  Phys-math.  Acad.  St.  Peter8boar|[, 

T.  VII,  1848,  p.  179. 
Plalyeorystes  cheiragonus  Brandt,  Middendorif' 8  Siberische  Beise,  Bd.  II, 

Th.  1,  1861,  p.  85. 
Cheiragonus  hippocarcinoides  Brandt,  MiddendorfTs  Siberische  Beise,  Bd. 

II,  Th.  1,  1851,  p.  147.     Stimpson,  Jonm.  Bost.  Soc.  Nat.  Hist.,  Vol. 

VI,  1857,  p.  465. 
Telemessus  serratus  and  T.  cheiragonus  Miers,  Proc.  Zool.  Soc.  London, 

1879,  p.  36. 
Telemessus  cheiragonus  Benedict,  Proc.  U.  S.  Nat.  Mas.,  Vol.  XV,  1892, 

p.  224,   Pis.  XXXV  and  XXXVI,  figs.  2,  3  and  4.     Nxwoombb,  Bnll. 

Nat.  Hist.  Soc.  Brit.  Col.,   1893,  p.  24.     Walker,  Trans.  LiYerpool 

Biol.  Soc,  Vol.  XII.  1898,  p.  373. 
Cheiragonus  cheiragonus  Ortbiann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  VII, 

1894,  p.  420. 

Carapace  depressed,  areolated,  furnished  with  granules  and  thickly  cov- 
ered peculiar  davate  sette.  The  teeth  of  the  median  lobe  of  the  front  are 
triangular,  subequal,  and  extend  forward  to  about  the  same  distance.  The 
preorbital  teeth  are  large  and  acute  and  the  rounded  sinus  between  them 
and  the  median  frontal  lobe  is  armed  with  secondary  teeth.  Postorbital 
tooth  acute.  The  margins  of  the  orbit  are  denticulated  and  the  upper 
margin  is  furnished  with  two  small  fissures;  lower  margin  entire  but 
deeply  concave.  Lobe  of  the  basal  antennal  joint  triangular.  Merus  of 
the  ohelipeds  spiny;  two  rows  of  spines  on  the  upper  edge  of  the  hand 
(the  outer  row  may  be  reduced  to  tubercles)  and  below  these  four  rows  of 
spines  or  tubercles  on  the  outer  surface.  Legs  furnished  with  transverse, 
setose,  granulated  or,  in  some  cases,  spinous  lines;  dactyls  strongly 
grooved,  longer  than  the  propodi.  The  abdomen  of  the  male  is  abruptly 
contracted  behind  the  third  segment,  a  small  part  of  the  posterior  margin 
of  which  projects  nearly  transversely.    The  antero-lateral  margin  of  the 
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■mni  I  11  fsmiabed  with  four  prtuainrat  triaiigmtu  t«etl>  ioelitiltng  tlie 
povUjtbital  uul  the  vdc  m  the  luenl  ac^e;  tbe  poAlenoi  margins  o!  il^se 
iMtb  ve  vntPi  witb  MTiral  dcDtidM  and  lb«  tknc  antoior  te«tb  ha** 
e»ch  two  daatidee  on  llu  auMnor  attgitt;  tba  foaitk  tooth  ha*  three 
naarlj  eqoallj  ff>a«ed  dcDtidcc  od  the  inaat  •ide  ol  its  MIMior  margiii 
and  a  fourth  at  a  hmca  iaterral  horn  the  o4hen  aoar  th«  tip.  Foeteto- 
laMial  Btargia  with  two  loMh.  Bodj  and  appwiiilafta*  MtOBgly  sMom. 
LtDgth  erf  Ganpaea,  SO  bb.;  breadth,  M  nm. 

Xortheaetero  Siberia,  Aleutian  Islands,  Behring  Sea, 
Sitka,  Vancouver's  Island,  Puget  Sound,  upper  Cali- 
fornia. 

There  is  a  epecimeu  in  the  museum  of  the  Unirersity 
of  California  labelled  Gulf  of  California,  but  possibly 
this  is  wrong,  as  this  species  appears  to  be  a  northern 
one.  This  species  may  be  distinguished  from  T.  acuti- 
dsna  by  its  broader  carapace,  its  larger  and  broader  lat- 
eral teeth  and  by  the  median  teeth  of  the  front.  For  a 
fuller  list  of  localities  aud  other  facts  concerning  this 
peculiar  species  see  Benedict  1.  c,  pp.  224-227. 


Section   PORTUNINEA  Ortmann. 

Carapace  more  or  leM  rouuded,  with  Ibe  auiero-lateral  margin  ebarply 
marked  off  from  the  postero- lateral.  The  last  pair  of  thoracic  legs  fitted 
tor  awimming.     Terges  of  tbe  mate  iu  the  com. 


Genus  Portanas  Fabr. 


Carapace  Diaaltj'  transTerse.  deprMeed,  and  marked  witb  granulated 
linM.  Front  short  and  cut  iuto  Ave  to  eight  teeth.  Antero- lateral  mar- 
gina  arcuated  and  armed  witb  nine  teeth,  alt  but  the  last  (the  latest) 
being  of  snbeqnal  size,  FlagellDm  occupying  the  inner  orbital  hiatus. 
Hema  of  the  cbelipeds  armed  witb  spines  on  the  inner  margin;  hand 
elongated,  prismatic  and  coatate. 

Typt.—P.  pelagiCKi  (Limn.). 


-> 
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Portunus  Zantusii  (St.) 

AehelouM  XantuM  Stimpsok,  Ann.  N.  Y.  Ljo.  Nat.  Hist.,  Vol.  VII,  1800, 

p.  222. 
Ntpiunu*  cuper  A.  Mxlne-Edwabds,  AroUiv.  da  Mas.  Hist.  Nat.  Paris, 

T.  X,  IMO,  p.  325,  PI.  XXX,  fig.  3. 
Neptunu9  Xantusii  A.  Milne- Edwards,  1.  c,  1860,  p.  429;  Cmst.  in  Miss. 

Soi.  au  Mex.,  Pt.  V,  p.  213,  PI.  XXXVIII,  fig.   1,  and  PI.  XXXIX, 

fig.  3. 
Amphitrite  paucispinis  Lockinotox,  Proo.  Cal.  Acad.  Soi.,  Vol.  VII,  1877, 

p.  107. 
Portunus  XantuiU  Rathbun  M.,  Proc.  U.  S.  Nat.  Mas.,  Vol.  XXI,  1898, 

p.  593. 

Carapace  markedly  transverse,  the  upper  surface  pubescent.  Gastric 
area  with  a  median  granulated  line  and  a  transverse  line,  near  the  middle, 
which  is  slightly  concave  in  front;  the  posterior  portion  crossed  by  a 
short  transverse  line;  a  granulated  line  beginning  near  the  posterior  part 
of  the  gastric  area,  at  first  arching  forwards,  and  then  curving  backwards 
near  the  side  of  the  carapace  and  extending  upon  the  large  lateral  spine; 
two  short,  oblique,  parallel  lines  on  the  branchial  areas;  on  the  cardiac 
region  there  are  two  short  transverse  lines  situated  end  tp  end,  their  inner 
extremities  curving  backwards  and  meeting  to  form  a  longitudinal,  median 
line  which  is  often  obscure.  Front  short  and  not  projecting  beyond  a 
line  drawn  across  the  tips  of  the  acute  triangular  projections  of  the  infe- 
rior margin  of  the  orbit,  the  four  frontal  teetb  are  equally  prominent,  the 
two  middle  ones  slightly  narrower  than  the  outer  pair  and  separated  from 
the  latter  by  a  slightly  wider  interval  than  they  are  separated  from  each 
other.  The  tooth  at  the  inner  angle  of  the  orbit  is  double  pointed.  The 
postorbital  tooth  is  larger  than  the  one  behind  it  and  extends  nearly  as 
tar  forward  at  the  teeth  of  the  front.  The  antero-lateral  teeth  are  sharp 
«nd  curved  forward  and  show  a  tendency  to  alternate  in  size;  the  lateral 
apine  is  about  three  times  as  long  as  the  tooth  in  front.  Upper  margin  of 
the  orbit  with  two  fissures  and  a  small  tooth  on  the  inner  side  of  the  outer 
fissure.  A  single  fissure  in  the  lower  orbital  margin  external  to  which  is 
a  small  onsp  upon  the  under  side  of  the  postorbital  tooth.  Chelipeds 
pubescent,  merus  armed  in  front  with  four  to  seven  spines;  posterior  mar- 
gin scabrous  but  not  spiny,  with  the  exception  of  a  small  spine  at  the  dis- 
tal end;  carpus  with  several  granulated  ridges  on  the  outer  surface;  a 
strong  spine  at  the  distal  end  of  the  upper  margin  and  a  smaller  spine  on 
the  lower  side  at  the  distal  end  of  the  lowest  granulated  ridge;  hand  fur- 
nished with  a  spine  at  the  external  hinge  joint;  the  granulated  ridge  on 
the  upper  margin  terminates  in  a  spine  a  little  behind  the  distal  end  of 
the  palm;  four  granulated  ridges  on  the  outer  surface  of  the  hand  not 
counting  the  upper  one;  fingers  strongly  ridged,  teeth  dark  colored;  first 


three  pairs  of  legs  slender;  mema  nnftrmed.  In  the  male  the 
fleooud  abdominal  segmeulB  are  free,  the  third,  fourth  aud  lifth  coalesced; 
EBCond  and  third  joints  transTersel;  ridged  and  produced  laterallj  iulo 
two  ftcute  processes  which  projeot  beyond  the  margins  of  the  other  seg- 
ment^: sides  of  the  fourth  segmeut  stroagly  con  vex:  last  segment  narrow 
Aud  shorter  thao  the  preceding  one.  In  the  temale,  the  second  aad  third 
joints  are  ranch  like  those  of  the  raHle;  fourth  aud  fifth  trausversely 
ridged,  fifth  and  siith  of  snUcqual  length;  last  joint  very  small  and 
triangular. 

Length  of  carapace,  male 25.2i 

Biendtb  of  carapace,  uale,  belweeu  lips  of  tateral  spine^i. .  .53 

Length  of  cheliped,  male S6 

Length  o(  hand   male 35 

Another  Bpecioien  measured  SS  mm,  by  S2  mm. 

South  America  (Milne-Edwards),  West  Mexico,  Pan- 
ama (Milne-Edwards),  Cape  St.  Lucas  (Stimpson),  San 
Diego!  Santa  Catalina  Islandl  San  Pedro! 

The  specimens  of  Amphitrite  paucispinia  which  were 
sent  by  Tjockington  to  Streets  and  Kiiigsley  were,  I 
believe,  wrongly  identified  with  Stimpson's  Achelotts 
panamenaia,  instead  of  with  A.  Xaniuaii  Stimpson,  to 
which  species  I  feel  sure  they  belong '.  Judging  from 
Stimpson's  descriptions,  Xantusii  and  panamenais  are 
cloaely  allied,  the  latter  species  being  distinguished  by  the 
presence  of  a  spine  on  the  merus  of  the  ambulatory  legs. 
Streets  and  Kingsley  state  that  Lockington's  specimens 
agreed  very  well  with  Stimpson's  description  of  pcma- 
mensis,  except  that  the  spine  on  the  merus  of  the  ambulaiory 
legs  was  absent.  I  have  examined  some  of  Lockington's 
specimens  of  Amphitrite  paucispinis,  which  are  in  the 
possession  of  the  California  Academy  of  Sciences,  and 
they  agree  perfectly  with  Stimpson's  description  of 
Acheloua  Xantuaii,  and  A.  Milne-Edwards'  excellent 
figures  of  that  species  in  the  "  Mission  Scientifique  au 
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Mexique."  Panamenaia  apparently  does  not  range  so  far 
north  as  Lower  California,  while  Xantuaii  is  common 
from  southern  California  southward. 

Genus  Callinectes  Stimpaon. 

Closely  allied  to  Portunue.  Carapace  broad;  front  low.  Meras  of  the 
external  maxillipeds  prominent  and  onryed  outward  at  the  antero-external 
angle.    Abdomen  in  the  male  narrow  and  ±-shaped. 

Callinectes  bellicosus  (Stimpaon). 

Lupa  belUcoaa  (Sloat  MS.)   Stimpson,  Ann.  N.  T.  Lyo.  Nat.  Hist.,  Vol. 

VII.  1869,  p.  57. 
Callinectes  bellicosus  Ordway,  Proo.  Best.  Soo.  Nat.  Hist.,  Vol.  VII,  1863, 

p.  577.    Rathbux  M.,  Proc.  U.  S.  Nat.  Mns.,  Vol.  XVIII,  1885,  p.  365, 

Pis.  XXII,  XXIV.  fig.  10;   XXV,  fig.  8;   XXVI,  fig.  8;  and  Vol.  XXI. 

1898,  p.  596. 
Lupa  bellicosa  f  Lockixoton,  Proo.  Gal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  105. 
Callinectes  bellicosus  A.  Milxb-Eowards,  Miss.  Sci.  an  Mex.,  Pt.  V,  1879, 

p.  227,  (var.  of  C.  dia^anthus). 

Carapace  broad,  convex,  minutely  granulated.  Front  with  two  distant 
spines,  the  margin  between  them  sinuous.  Preorbital  teeth  not  so 
advanced  as  the  lateral  teeth  of  the  front;  postorbital  tooth  long,  exceed- 
ing the  preorbitais;  subfrontal  spine  exceeding  the  lateral  frontal  teeth;  a 
large  tooth  below  the  preorbital,  which  extends  further  forward  than  the 
others.  Inner  superior  orbital  fissure  open.  Teeth  behind  the  postorbital 
broadly  triangular,  acute,  with  concave  sides;  last  tooth  about  twice  the 
length  of  the  preceding  one,  its  upper  edge  continued  as  a  fine  ridge  for 
some  distance  on  the  carapace.  Merus  of  the  chelipeds  trigonous,  armed 
anteriorly  with  four  or  five  spines;  carpus  with  two  or  three  external 
ridges  and  a  few  pointed  tubercles  near  the  anterior  end;  hand  with  a 
strong  spine  above  the  upper  hinge  joint  at  the  proximal  end  of  a  tuber- 
culated  costa;  ridge  on  the  posterior  upper  edge  ending  distally  in  a  spine. 

Width  4.5  in.;  length  2.5  in. 

Gulf  of  California,  west  coast  of  Lower  California. 

A  fine  specimen  of  this  species  was  taken  by  Miss 
Cook  at  Point  Loma,  California,  which  is  the  most 
northern  locality  from  which  it  has  been  recorded. 
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.  Subtribe  CATOMETOPA,  or  GRAPSOIDEA. 


CaiapaiCe  wide  in  froal,  orceo  subqaailrule,  soueliiceB  aubgloboae,  sad 
trnucated  or  atcuated  nuWriorly  but  not  roatrnte.  Tbe  front  i»  usually 
wide  and  beut  downward.  Epistoms  thoit,  oUen  almost  linear.  Tha 
palp  of  the  mniillipeds  may  be  articulated  at  tbe  apex  or  at  tbe  iuaer  or 
outer  angle  of  the  mems.  Braucbi/e  generally  leas  than  nine;  effereol 
bmuobial  obanueU  aa  iu  the  JUaioidea,  Tergea  iu  the  male  iu  the  coxai, 
ateruum,  or  iu  (be  coxie  of  tbe  \mt  pair  of  legt,  thence  paaaing  tbiuagli 
cbannel  in  the  sternum  beueHth  tbe  pleou. 

This  group  contains  four  families,  the  Gecarcinidee, 
Ocypodidaj,  Grapsidie  and  Pinuotheridte.  The  firat 
family,  the  Gecarcinidaj,  includes  land  erahs  and  is  not 
represented  by  any  species  within  our  limits,  although 
there  are  several  in  Lower  California  and  Mexico. 


Family  OCYPODID.E. 

Carapaoe  modetatetj  oonrei,  cancroid  or  trftpezoidal  io  form,  with  tha 
ant BTo- lateral  maTgina  straight  or  rounded,  and  the  branchial  regiona  not 
giSBtly  dihited.  Front  of  moderate  width  or  very  narrow.  Urbits  and 
eye-Etalkii  of  moderate  size  or  greatly  developed.  Palp  of  external  maiil- 
lipAdB  joined  to  tbe  a ntero- internal  or  rarely  the  autero-eiternal  angle  of 
the  mems.  Daolyle  of  the  ambulatory  lege  atylitorm  and  devoid  of 
■pines.  The  abdomen  usually  does  not  cover  tbe  whole  width  of  tha 
■ternnm  between  the  last  pair  of  legs. 

Species  mostly  small  and  littoral. 


Genus  Uca  Leach, 

Carapace  trausTerse.  widest  in  front,  the  antero-lateral  angles  acute; 
dorsal  snrface  smooth  and  granulated.  Orbits  large,  eitendiag  to  tha 
lateral  angles;  eje-stalka  long  and  slender.  Meraa  of  the  maiiUipeds 
generally  transverse,  smaller  than  the  ischium,  distally  truncated,  and 
not  emarginale  at  tbe  an tero- internal  angle;  palp  joined  to  the  anlaro- 
ezternol  angle  of  the  merus.  Chelipeds  iu  the  male  very  unequal;  band 
in  tbe  larger  aheliped  very  large,  fingers  longer  than  tbe  palm.  Smallai 
«heliped  (both  obelipeds  in  tbe  female)  feeble. 
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Uca  crenulata  (Lock.) 

Gelasimus  crenulatue  Lockinotok,  Proc.  Cal.  Acad.  Soi.,  Vol.  VII,  1877, 

p.  149. 
Oelasimtii  voecUor  Kinosley  (not  Hkrbst),  Proo.  Aoad.  Nat.  Soi.  Phila., 

1880,  p.  147. 
OelasimuB    gracHU  Bathbun  M.,  Proc.  U.  S.  Nat.  Mas.,  Vol.  XVI,  1893, 

p.  244. 
Uca  voccUor  Obtmann  (not  Hlbbst),  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  X, 

1897,  p.  352. 
(Tea  gracilis  Bathbun  M.,  Proc.  U.  8.  Nat.  Mas.,  Vol.  XXI,  1898,  p.  803. 

Carapace  smooth,  convex,  with  the  H-shaped  impression  prominent. 
Front  wide.  The  lower  edge  of  the  saperior  orbital  margin  is  arched 
forward  more  strongly  in  the  middle  than  the  apper  one.  Lateral  margins 
nearly  parallel  for  a  short  distance  behind  the  prominent  antero-lateral 
angles  of  the  carapace  and  then  converging.  Meras  of  the  maxillipeds 
mach  broader  than  long  and  mnch  shorter  than  the  ischiam.  Meras  of 
the  large  cheliped  with  the  inner  margin  denticulated  and  the  oater  sarface 
crossed  by  transverse  granalated  ragie;  carpas  with  the  oater  sarface 
granalated  and  the  inner  sarface  crossed  by  an  obliqae,  asaally  granalated 
ridge;  hand  finely  granalated  on  the  oater  sarface;  inner  sarface  with  a 
granalated  or  tubercnlated  ridge  ranning  from  the  lower  margin  to  the 
carpal  groove;  there  is  often  a  line  of  granalations  extending  from  the 
apper  end  of  this  ridge  towards  the  apper  margin  of  the  hand;  the  carpal 
groove  is  deep  and  covered  by  the  overhanging  apper  edge  of  the  palm ; 
fingers  long  and  slender;  the  poUex  is  nearly  straight  or  bent  slightly 
upwards,  and  truncated  at  the  tip;  dactyl  longer  than  the  poUex,  curving 
most  strongly  near  the  tip  and  generally  armed  with  a  tooth  near  the 
middle  of  the  inner  margin.  Ambulatory  legs  pubescent,  the  merus 
transversely  rugose.  Abdomen  of  the  male  seven- jointed,  the  second 
joint  very  short. 

Todos  Santos  Bay  near  San  Diego  (Lockington);  La 
Paz,  Lower  California!  Guaymas!  Sonora,  Mexico!  San 
Luis  Gonzales  Bay!  Todos  Santos  Bay,  La  Paz,  Lower 
California,  San  Diego  (Miss  Rathbun). 

The  specimens  of  Miss  Rathbun  from  La  Paz  and 
San  Luis  Gonzales  Bay  I  have  seen,  and  also  Mr. 
Lockington's  types.  The  other  specimens  examined 
were  in  Lockington's  collection. 

This  species  is  closely  allied  to  pugnax  Smith,  but  is 
distinguished   by  the  more  convex  carapace,  which  is 
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iriuch  wider  behind;  by  the  narrower  abdomen  in  the 

male  with  the  shorter  second  segment;  by  the  more 
slender  fingers  in  the  large  cheliped,  and  the  more 
aSender  merus  joints  in  the  ambulatory  legs.  It  may  be 
distinguished  from  coloradensis  Kathbun  by  its  darker 
and  more  convex  carapace,  the  more  slender  merua  joints 
in  the  ambulatory  legs,  and  by  the  different  curvature  of 
the  upper  side  of  the  palm  in  the  large  cheliped.  It  is 
a  much  smaller  species  than  brevifrons  Slimpson,  and 
has  a  relatively  wider  and  more  convex  carapace  and 
very  different  upper  orbital  margins. 

Uca  rectilata  (Lock.) 

Qeltuimui   rfclilnCui   Lokkingtos,    Proc.  Cal.  Acad.  8oi.,  Vol.  VU,   187T, 

p.  118. 
GflasimuK  aitnulipen  Kinosley  (not  Milke-Edvards),  Froo.  Acad.  Nut.  Sd. 

Phila.,  1880,  p.  H8. 
Carapace  wide,  nearly  Sat  trnnsTeiael;,  but  lougitudmally  Btroaglj 
oonvet.  Front  broad  and  arched  etioogly  forwards.  Tbe  upper  edge  of 
the  superior  orbital  margin  in  strongly  carved;  the  lowsr  edge  runs  oloee 
to  the  upper  but  Ja  diatiuct;  the  lower  margin  of  the  orbit  is  prominently 
denticulated,  especially  at  the  rounded  outer  angle.  PostoTbital  angle 
prominent,  acute,  and  directed  obliquely  outwards;  the  lateral  margins  of 
the  carapace  are  straight,  converging  from  tbe  postorbital  angles  to  tbe 
straight  posterior  margin.  Maiillipeds  with  the  ischium  large,  smooth, 
strongly  convex;  merus  oblique,  much  wider  thau  long,  but  uonower  than 
the  ischium  and  about  one-tbird  its  length.  A  longitudiual  groove  on 
either  side  of  the  bncoal  area.  Merns  of  tbe  larger  ohetiped  but  slightly 
rugose  with  the  angles  rounded;  carpua  lightly  granulated  on  the  upper 
surface;  baud  similar  to  that  of  crenufafa,-  the  outer  surface  of  the  palm 
fluely  granulated  and  the  lower  edge  margined;  an  oblique,  granulated 
ridge  on  (be  inner  surface  extending  from  the  lower  margin  to  the  deep 
oarpal  groove;  no  oblique  ridge  above  this  one  as  in  crtnulala;  two  parallel 
lines  of  granules  behind  tbe  articulation  ot  the  dactyl,  the  posterior  of 
which  is  continued  upon  tbe  poUex;  poUex  tapering,  a  tooth  near  th« 
middle,  the  extremity  slightly  excavated;  dactyl  curved  more  strongly 
toward  tbe  tip,  which  slightly  overreaches  the  poUei.  Ambulatory  l^i 
slender.     Abdomen  of  the  mate  aeveu- jointed,  tbe  dist  two  jointa  short. 
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Length  of  carapace,  male 8.75  mm. 

Width  of  carapace,  male 13.5    mm. 

Length  of  larger  hand,  male 19       mm. 

Length  of  carapace,  female 7.75  mm. 

Width  of  carapace,  female 12.25  mm. 

Described  from  Lockiiigtoii's  types  (Cat.  No.  3112) 
in  the  collection  of  the  California  Academy  of  Sciences. 

West  coast  of  Lower  California  (Lockington). 

This  species  differs  from  U.  gibbosa  (Smith)  in  having 
the  surface  of  the  carapace  even,  with  the  branchial 
regions  not  at  all  inflated,  and  in  having  seven,  instead 
of  five,  abdominal  segments  in  the  male. 

U.  atenodactyla  is  reported  from  San  Diego  by  Ort- 
mann,  who  unites  with  this  species  gibbosa  (Smith) 
and  apecioaa  Ives^ . 


N 


Genus  Speocarcinus  Stimpson. 

Carapace  longitudinally  convex  both  in  front  and  behind,  transversely 
nearly  plane;  sides  converging  behind.  The  space  between  the  outer  ends 
of  the  orbit  exceeds  one-half  the  width  of  the  carapace.  Antero-lateral 
margins  dentate.  Ocular  peduncles  of  moderate  length;  eyes  small. 
Orbits  and  antennas  similar  to  those  of  Panopeui.  Palate  devoid  of  a 
median  elevation.  Maxillipeds  widely  gaping;  merus  rather  short  and 
bearing  the  palp  at  the  summit.  Chelipeds  short  and  stout.  Ambulatory 
legs  slender,  smooth,  with  depressed,  ciliated  dactyls.  Genital  openings 
of  the  male  in  the  sternum. 

Abdomen  of  the  male  with  the  base  much  narrower  than  the  last  thoracic 
sternum;  third,  fourth  and  fifth  segments  coalesced. 

T'ype, — S.  carolinensis  Stimpson. 

Speocarcinus  calif orniensis  (Lock.) 

BucrcUe  ?  califormensU  Lockington,  Proc.  Gal.  Acad.  Sci.,  Vol.  VII,  1877, 
p.  33. 

Carapace  strongly  convex  longitudinally,  transversely  plane,  nearly 
smooth  above,  but  minutely  granulated  towards  the  pubescent  margins. 
Median  region  divided  into  three  areas  by  pubescent  sulci;  a  longitudinal, 
pubescent  line  on  the   branchial   regions  which  are  separated  from  the 

Zool.  Jahrb.  Abth.  f.  Sjrtt..  Bd.  X,  1897,  p.  386. 
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liepstio  by  s  traimverse  aniens,  Frout  over  oue-lourth  the  width  of  Ihe 
carapace,  the  anterior  margin  Btraigit  and  Bmargiuate  in  the  center. 
Upper  mnrgiu  of  the  orbit  nearly  straight,  not  interrnpted  by  tissnret; 
lower  margin  with  bq  eiterual  tissure  and  a  rouudei  inner  lobe.  Oculu 
pejanolea  slender  nnd  abont  two-thirds  as  long  as  the  width  of  the  frotlt 
and  furuiithed  anteriorly  with  two  eonverging  rows  of  long  hairs.  Antero- 
lateral margin  strongly  curved  and  fnroiGhed  with  three  teeth  (iuolnding 
the  postorbital),  the  firiit  two  of  which  are  thin-edged  and  lobate,  the  seu- 
ond  one  broadly  roouded;  the  last  tooth  is  acute.  Buccal  area  widened  in 
front.  External  maxillipeds  diverging  aolerioriy,  the  meros  dietally  trun- 
cated, with  the  antero-eiternal  angle  ronnded  and  not  prodnced.  Chelipeds 
uneqnal:  uterus  short,  thick,  trigonous,  with  the  edges  granalated,  and 
furnished  with  a  promincut  tooth  at  the  nupero-dislal  angle;  carpus  with 
a  spine  at  the  antero-internal  angle  and  a  short,  longitudinal,  granulated 
ridge  at  the  distal  end  of  the  outer  surface;  bauds  wide,  mnah  oompreaaed. 
the  outer  aurtace  ueady  smooth  but  gianulnted  near  Ihe  upper  and  lower 
margins;  upper  edge  aonte  aud  sharply  granulated:  tiugsra  ridged,  the 
pollei  not  defleied.  Legs  smooth,  glosay.  pnbesoeut;  dactjls  sleuder 
with  strongly  pubescent  margins,  Ihe  last  pair  and  to  a  less  extent  llie 
preceding  pair  upturned.  First  segment  of  the  abdomen  in  the  mkis  J 
short  and  wide,  but  mnoh  narrower  than  the  last  thoracic  aternum;  seoond  1 
segment  a  little  longer  but  mnrlie.lly  narrower  than  the  first;  third  seg- 
ment as  wide  proiimally  aa  the  first,  the  aides  converging  rapidly  to  Ihe 
coalesced  fourth  segment;  remaining  segments  tapering  gradually  to  tha 
rounded  extremity.  ' 

Length  of  carapace 16  mm. 

Width  o(  carapace 21  mm. 

San  Pedro,  California.  Lives  in  holea  on  muddy 
beaches. 

Quite  closely  allied  to  carol inenais  St.  from  the  Atlan- 
tic coast,  but  is  distinguished  by  having  three  instead 
of  five  antero-lateral  teeth,  and  by  its  longer  eye- 
peduncles.  From  granulimanua  Rath,  it  differs  in  the 
number  of  antero-lateral  teeth,  the  smoother  hands,  and 
in  having  the  antero-external  angle  of  the  merus  rounded 
and  not  produced. 

Family  GRAPSID.^. 

Carapace  depressed  or  moderately  convex,  more  or  less  quadrilateral,  the 
lateral  margins  straight  or  slightly  arcnate.  Front  usually  broad,  never 
very   narrow.      Orbits   and    eye-stalks   of   moderate  size.      Palp   of  the 
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mazillipeds  joined  to  the  sammit  or  antero-extemal  angle  of  the  merns. 
Chelipeds  in  the  adalt  male  snbeqnal  and  quite  well  developed;  dactyls  of 
the  ambulatory  legs  styliform,  compressed,  and  armed  with  strong  spines . 
The  base  of  the  abdomen  in  the  male  usually  covers  the  whole  width  of 
the  last  thoracic  sternum. 

The   species,   with   rare   exceptions,   are    littoral   or 
inhabitants  of  shallow  water. 

Carapace  striated. 

Orbits  normal Pachygrapbus, 

Orbits  bulged  outward Orapsodiui, 

Carapace  not  striated Brachynotus, 

Genus  Pachygrapsus  Randall. 

Carapace  trapezoidal,  depressed,  and  marked  with  transverse  strias. 
Front  depressed  and  over  one-half  the  width  of  the  carapace.  Inferior 
subocular  lobe  small,  not  reaching  the  front,  thus  allowing  the  antennas  to 
enter  the  orbit.  Eye-peduncles  short  and  stout.  BfaxiUipeds  devoid  of  a 
piliferous  ridge  and  having  a  wide  rhomboidal  gap  between  them;  merus 
as  broad  as  or  broader  than  long,  dis tally  truncated  and  bearing  the  palp 
at  the  summit.  Chelipeds  subequal,  the  merus  trigonal,  with  the  anterior 
margin  distally  dentated.  Legs  of  moderate  length,  merus  dilated  and 
compressed,  and  furnished  with  an  anterior  subterminal  tooth  or  spine; 
dactyls  more  or  less  spinulous.  Antero-lateral  margins  entire  or  with  one 
or  two  teeth.  Abdomen  in  the  male  seven-jointed  and  covering  the  whole 
width  of  the  last  thoracic  sternum. 

Type. — P.  crassipes  Randall. 

Pachygrapsus  crassipes  Randall. 

Pachygrapsus  crassipes  Randall,  Joum.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII, 
1S39,  p.  127.  H.  Milne-Edwards,  Ann.  Sci.  Nat.  (3),  T.  XX,  1853, 
p.  166.  Stimpson,  Joum.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857.  p. 
467.  LocKiNOTON,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  153. 
Streets,  Bull.  U.  8.  Nat.  Mus.,  No.  7,  1877,  p.  115.  Kinoslet,  Proc. 
Acad.  Nat.  Sci.  Phila.,  1880,  p.  199.  De  Man,  Notes  Leyden  Mus., 
Vol.  XII,  1890,  p.  86,  Tab.  V,  fig.  11.  Ortmann,  Zool.  Jahrb.  Abth.  f . 
Syst.,  Bd.  VII,  1894,  p.  707.  Rathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol. 
XXI,  1898,  p.  604. 

Carapace  nearly  square  (the  sides  converging  slightly  posteriorly), 
moderately  convex,  the  entire  upper  surface,  except  the  cardiac  and  intes- 
tinal regions,  transversely  striated.    The  front  is  broad,  depressed,  slightly 
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arco&ledi  a  single  tootb  at  the  oater  angle  of  Ibe  (rout;  behind  lite  frout 
are  fonr  luba-like  prominouces,  the  two  miJdle  odhb  the  more  cougpiouous. 
and  separated  from  eauh  other  by  a  groove  whoae  sidee  are  coarked  with 
sharp  liuBH,  A  ainjjle  tooth  ou  the  laterul  murgiu  behiud  the  iiromin^Dt 
postoibital.  The  notch  at  the  inf era- external  angle  of  the  orbit  is  deap. 
Orbits  deep,  the  interior  margiuii  strongly  grauulnted.  Anteunn>  minata. 
Merus  ot  the  maxiUipeds  quite  atrougly  prodnoed  at  the  antero-iuternal 
angle;  first  joint  of  the  palp  large  and  oompressed.  Meras  o(  the  ohsU- 
peds  short,  trigonal,  and  trausversely  rugnlose,  the  anterior  margin 
lam  in  ale  and  armed  at  the  distal  end  with  three  teeth;  earpns  finely  rngose 
flitern ally  and  bearing  a  tooth  or  tubercle  at  the  antero-iuternal  angle; 
hand  in  the  adult  male  larger  than  all  the  preceding  joiuts  combtnedi  ■ 
mUed  line  usually  present  ou  the  upper  side  of  the  palm  aud  a  deliuate 
line  on  the  lower  portion  of  the  outer  surEnoe.  Merus  joints  of  the  legs 
transTersety  rugulose.  stroogly  compressed  and  eipnuded,  especinlly  in 
the  laDt  three  pnirx,  the  postero' distal  angle*  in  the  nuterioc  pairs  aruiad 
with  a  variable  nnmber  of  (eeth;  in  the  last  or  !aal  two  pairs  they  ars 
rounded  aud  usually  edentate;  dactyls  short,  oompresseil,  and  spinona  on 
both  margins.  Third  joint  of  the  abdomen  in  the  male  strongly  conyei  at 
the  aides;  following  joints  increasing  snocessively  in  length. 

Length  of  carapace,  male 36.5  mm. 

Breadth  of  catapaca,  male *l     mm. 

Length  of  oarapaee,  female 30     mm. 

Breadth  of  carapace,  female 34     mm. 

Japan  (Stimpson,  Ortmaiin),  Sandwich  Islands  (Ran- 
dall), Oregon!  northern  California!  San  Francisco  Bay! 
Monterey!  San  Diego!  Gulf  of  California  {De  Man).  A 
very  common  species  on  rocky  shores. 

This  species  was  originally  reported  by  Randall  from 
the  Sandwich  Islands,  where  it  has  not  since  been  found. 
On  the  other  hand,  P.  parallehts,  which  Randall  reported 
as  coming  from  the  Columbia  River,  has  not  since  been 
found  on  the  west  coast  of  the  United  States.  It  is 
probable,  as  Stimpson  suggests,  that  the  labels  of  the 
two  species  were  accidentally  exchanged.  Several  other 
species  reported  from  this  coast  by  Randall  have  not 
since  come  to  light.  Possibly  mixing  of  labels  has 
occurred  in  other  cases  also. 
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Genus  Brachynotus  De  Haan. 

Carapace  snbquadrate,  uot  markedly  striated,  and  haying  two  teeth 
behind  the  orbital  angle.  Front  wide,  not  strongly  deflexed.  Maxillipeds 
without  a  wide  rhomboidal  gap;  isohiam  transversely  truncated;  mems 
large  and  not  produced  at  the  antero-external  angle;  palp  joined  in  a  notch 
at  the  middle  of  the  distal  margin. 

Type, — B,  sexdentcUus  (Risso). 

Brachynotus  nudus  (Dana). 

P$eudograpma  nudus  Dana,    Proc.  Acad.  Nat.  Sci.  Phila.,   1851,  p.  249; 

Crast.  U.  S.  Expl.  Expd.,  Part  1,  1852,  p.  335,  Pi.  XX,  fig.  7.    Stimp- 

SOX,  Joarn.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  469. 
Heterograpsus  nudus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858  p.  104. 

LocKiNOTON,    Proc.   Cal.  Acad.   Sci.,  Vol.  VII,   1877,  p.  152.     Whit- 

EAVKS,  Can.  Nat.  (2),  Vol.  VIII,   1878,  p.  471.      Smith,    Rep.   Prog. 

Geol.  Sanr.  Canada,  1878-9,  B,  p.  206.       Rathbun  R.,  The  Fisheries 

of  the  U.  S.,  Sec.  1,  1884,  p.  765.      Nbwcombe,  Bnll.  Nat.  Hist.  Soo. 

Brit.  Col.,   1893,  p.  25.      Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd. 

VII,   1894,  p.  715.      Walker,  Trans.  Liverpool  Biol.  Soc,  Vol.  XII, 

1898,  p.  273. 
Heterograpsus  sanguineus  Kinosley  (not  De  Haan),  Proc.  Acad.  Nat.  Sci. 

PhiU.,  1880,  p.  208. 

Carapace  posteriorly  flat,  smooth  and  pnnctate,  anteriorly  convex,  nn- 
dnlated,  and  furnished  with  small,  scattered  grannies.  A  carved  line  of 
light-colored  pits  extending  from  the  anterior  end  of  the  H-shaped  im- 
pression to  the  last  antero-lateral  tooth.  Front  bilobed,  the  median 
emargination  shallow,  bnt  comparatively  broad.  The  two  transverse 
prominences  behind  the  front  are  evenly  rounded.  Antero-lateral  margins 
strongly  arcuated  and  granulated;  the  second  tooth  behind  the  acute 
postorbital  much  smaller  than  the  preceding  ones.  Posterior  margin  of 
the  epistome  granulated,  the  arcuated  median  portion  separated  from  the 
subquadrate,  projecting,  lateral  portions  by  a  conspicuous,  deep,  smooth 
interval.  On  the  pterygostomian  regions  a  ridge  running  parallel  with 
the  antero-lateral  margin  and  armed  with  numerous  smooth,  small, 
rounded  denticles  or  granulations.  Maxillipeds  punctated ;  a  groove 
behind  the  broad,  raised,  inner  margin  of  the  merus.  Chelipeds  smooth, 
and  mottled  above  with  small,  round,  red  spots;  antero-internal  angle  of 
the  merus  in  the  adult  male  produced  into  a  rounded,  smooth  lobe;  carpus 
with  a  subacute  prominence  on  the  inner  side;  hands  smooth,  with  a  fine 
longitudinal  ridge  along  the  lower  side  of  the  outer  surface;  fingers  with 
small,  corneous  tips.  In  the  males  the  hands  are  inflated  and  bear  a  large 
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patch  of  long,  fiue  hair  on  the  inner  surface.  Legs  rather  short,  ( 
punotats  nnd  nnde;  dactjU  short,  stonl,  aoabroiis;  those  ol  the  last  pair 
less  than  two  and  nae-ball  timea  (often  less  than  twice)  as  long  as  wide, 
and  nptnrued  at  the  tip. 

The  color  of  this  Bpecies  is  quite  variable.  It  is  gen- 
erally of  a  mahogany  red,  but  may  be  purplish,  dark 
red,  or  red  marbled  with  white.  I  have  seen  some  spec- 
imens with  the  upper  side  almost  entirely  white.  But 
amid  all  the  variations  of  color,  the  red  spots  on  the 
chelipeds  remain,  so  far  as  I  can  determine,  an  abso< 
lutely  constant  character.  Young  specimens  present 
greater  color  variations  than  older  ones. 


Leugtli. 


Breadth. 
..51.5 


Sitka  (Kingsley);  Vancouver's  laland  (Smith);  Puget 
Sound;  common  from  Oregon  to  Lower  California;  Gulf 
of  California  (Kingsley).  Found  among  rocks  near  the 
shore. 

This  species  differs  from  aanguiTieua  (De  Haan),  with 
which  it  has  been  united  by  Kingsley,  in  having  a  tuft 
of  hair  on  the  inner  side  of  the  hand  in  the  male,  and 
in  the  different  inferior  orbital  margin. 


I 


Brachynotas  oregonensis  (Dana). 

Puudograptui  oregoneneii  Daxa,  Ptoc.  Acad.  Nat.  Soi.  Phila.,  1851,  p. 
248;  CroBt.  U.  S-  Eipl.  Eipd.,  Part  I.  1852,  p.  33*.  PI.  IX,  flg.  6. 
8TIMP80N,  Proc.  Cal.  Acad.  Soi.,  Vol.  I,  1856,  p.  88;  Joorn.  Boat.  Soc. 
Nat.  Hiat.,  Vol.  VI,  1857,  p.  168.  Milnb-Edwakds,  Add.  Sd.  Nat. 
(3).  Zool.,  T.  XX,  p.  I5T.  CoopKR,  Bep.  Eipl.  and  Snr.  to  Pac  Oceaa, 
Vol.  XII,  1860,  Book  2,  p.  389.  Stihpson,  Proc.  Acad.  Nat.  ScL 
Phila.,  1858,  p.  IW.  Lockinoton.  Proc.  Cal.  Acad.  ScL,  Vol.  VII, 
1876,  p.  152.  K1S03LET,  Proc.  Acad.  Nat.  Sci.  Phila.,  1880,  p.  209. 
Rathbd.s,  R.,  The  Fisheries  of  the  U.  S.,  1884,  Sec.  1,  p.  765. 
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Carapace  more  strongly  andalated  in  front  than  in  nudu9  bat  not  so 
mnch  flattened  behind;  the  posterior  portion  is  not  punctate  and  the 
anterior  portion  may  be  sparsely  granulated.  Front  four-lobed,  the 
median  lobes  the  most  prominent.  The  median  portion  of  the  epistome 
is  not  granulated  nor  separated  from  the  lateral  portions  by  a  deep  smooth 
interral.  The  ridge  on  the  pterygostomian  region  furnished  with  several 
smooth,  blunt  teeth.  The  prominences  behind  the  front  are  more  conspio* 
uous  than  in  nudus  and  sometimes  end  abruptly  anteriorly.  External  max* 
illipeds  smooth  and  punctated;  surface  of  the  merus  next  to  the  inner 
margin  flat.  Chelipeds  smooth;  carpus  with  a  prominent  inner  angle;  hands 
with  a  fine  longitudinal  ridge  on  the  lower  part  of  the  lower  surface  which 
becomes  very  faint  with  age.  In  the  adult  male  there  is  a  rounded  lobe 
on  the  antero-intemal  of  the  merus  and  a  patch  of  long  hair  on  the  inner 
aide  of  the  hand.  Legs  hairy,  the  dactyls  narrower  than  in  nudus,  those 
of  the  last  pair  upturned. 

The  color  is  a  dull  gray  mottled  with  ferruginous  spots.  The  spots  on 
the  legs  are  small,  but  there  may  be  blotches  of  considerable  size  on  the 
carapace.  The  color  is  not  so  variable  as  in  the  preceding  species  although 
Tcry  young  specimens  are  occasionally  marked  with  large  blotches  of 
white. 

Length,  23  mm.;  breadth.  28  mm. 

This  species  may  readily  be  distinguished  from  the 
preceding  by  its  dull  color,  the  hairiness  of  the  legs,  the 
four-lobed  front,  and  the  absence  of  round  red  spots  on 
the  chelipeds  so  characteristic  of  that  closely  related 
species.  Nudus  is  found  chiefly  among  the  rocks,  while 
oreganensis  prefers  the  mud  flats,  where  it  is  usually  found 
in  abundance.' 

Vancouver's  Island.  Common  on  mud  flats  from 
Puget  Sound  to  Lower  California.  It  is  also  found 
among  rocks  near  the  shore. 

Grapsodius,  gen.  no  v. 

Carapace  striated  above,  with  the  sides  converging  behind,  and  armed 
with  a  single  tooth  behind  the  postorbital.  Front  broad,  not  deflexed,  but 
with  the  median  portion  depressed.  Eye-peduncles  short.  Orbits  with 
the  posterior  surface  bulging  outwards  instead  of  concave,  liaxillipeds 
narrow,  widely  gaping,  and  devoid  of  an  oblique  piliferous  ridge;  merus 
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snbcordftte,  shorter  than  the  iechiam.  tlie  nDtera-internal  angle  prodnmdiS 
palp  jomed  near  the  middle  ol  the  dialal  margin  ol  the  mem «.  Dai'tyllX 
spinnlona.     Abdomen  of  the  mnle  aev  en -join  ted. 


Grapsodius  ezimius,  sp.  nov. 

Cnrapaoe   undulated   iu   (rout   aud   Battened   behind  where  it   is  too 
strongly  atriated;  Bides   btrongly  oouvetgiug  posteriorly.      The  front 
over  oae-hal(  the  widtb  of  the  ourapaoe  and  baa  the  outer  auglea  mowi 
lean   projeotiog   atid   rouuded;   the  anterior   ^dge  is   thin  aud    minutely  | 
graoalated;  vieved  from  above  it  is  nearly  straight,  Iwiiig  slightly  convex 
ou  either  side  of  the  middle  where  it  is  a  little  oonoave;  viewed  trom  is 
front  it  sags  downward  in  the  oenteT.     The  orbits  are  remarkable  in  being  I 
flwollea  outward  so  that   there  ia  no  hollow  reoeptaole,  as  is  usnally  tb*J 
case,  lor  the  reeeptiou  of  the  eyes;  the  superior  orbilul  margin  is  markal'l 
by  a  Que  ridge  eitendiug  from  the  outer  side  of  the  front  to  the  poatorbital  ■ 
tooth;  the  inferior  orbital  margin  ie  marked  by  a  line  of  grannies  extend'  f 
ing  from  the  lower  side  of  the  postorbital  tooth  to  the  bnoca)  area.     Max-  ' 
illipeda  slender  aud  wide  apart.      The  isobinm  is  mnuh  longer  thai 

antero-eiterual  angle  broadly  rounded;  the  inner  margin  is  straight  and 
the  an teto -internal  angle  is  produced  into  a  prominent  narrow  lobe;  first 
joint  of  the  palp  strongly  convei  near  the  middle  of  the  inner  marsin; 
exognath  at  the  base  about  oue-half  as  wide  aa  the  iaohiam  and  tapering 
regularly  to  the  tip  which  reaches  slightly  beyond  the  middle  of  the  merns. 
Chelipeda  anbeqnal;  merua  abort,  trigonal,  the  outer  snrfaoe  transversely 
striated,  the  inner  margin  produced  into  a  laminate  eipanaion  which  ia 
distally  truuouted  and  dentate;  carpua  with  a  spine  near  the  middle  of  the 
upper  margin;  bauds  smooth  and  inflated;  the  opper'margin  of  the  palm 
is  broadly  rounded,  but  beaca  a  line  ridge;  a  very  fine  ridge  on  the  lower 
side  of  the  outer  aurface  eitending  upon  the  pollei;  fingers  anboyliodrical, 
not  ridged  or  grooved,  snd  armed  within  with  small  teeth,  Uerna  of  the 
ambulatory  legs  dilated  and  compressed  much  aa  in  Pachi/graptut  trat- 
aipei,  with  the  upper  margiua  acute  and  ending  in  a  tooth  a  little  behind 
the  Bupero-dialal  angle;  the  iuferodistnl  angle,  in  all  but  the  last  pair,  is 
dentate;  carpal  jointij  n'ith  a  few  small  apinea  near  the  distal  end  ol  the 
upper  margin;  piopodi  with  the  sides  strongly  convex  and  the  npper  and 
lower  margins  spiny;  dactyls  rather  narrow,  shorter  than  the  propodi, 
strongly  epinose  above  and  below,  and  terminating  in  slender  claws.  The 
abdomen  in  the  mole  is  widest  at  the  third  segment,  behind  which  it  tapers 
to  the  tip,  the  sides  converging  more  rapidly  towards  the  posterior  end; 
first  segment  much  longer  than  the  second;  third  segment  about  as  long 
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as  the  foarth,  the  sides  strongly  convex;  fifth  segment  scarcely  longer  th^n 
the  fourth  and  shorter  than  the  sixth;  last  segment  triangnlar,  acute. 

Length  of  carapace,  18.5  mm.;  width  of  carapace,  21  mm.;  width  of 
front,  11.2  mm. 

San  Diego,  California.     Collected  by  A.  U.  Crawford. 

This  species  is  described  from  a  single  dried  and 
somewhat  imperfect  specimen  contained  in  the  Museum 
of  the  University  of  California.  The  form  and  arrange- 
ment of  the  antennae  and  antennules  could  not  be 
determined,  nor  could  I  make  out  whether  or  not  the 
inferior  orbital  lobe  was  in  contact  with  the  front.  The 
front,  legs,  maxillipeds,  and  striations  on  the  carapace 
are  similar  to  those  of  PachygrapsuSy  but  the  character 
of  the  orbits  separates  it  from  that  genus  as  well  as  all 
the  other  genera  of  the  Grapsidse. 

Family   PINNOTHERID^. 

Carapace  convex  or  depressed,  often  more  or  less  membranaceous,  the 
antero-lateral  margins  entire  or  very  slightly  dentate.  Front  narrow. 
Orbits  and  eye-peduncles  very  small.  Buccal  area  convex  anteriorly. 
The  merus  and  often  the  ischium  of  the  maxillipeds  is  well  developed, 
and  the  palp  may  be  joined  to  the  summit,  antero-internal  angle,  or, 
rarely,  the  antero-external  angle  of  the  merus.  Ghelipeds  usually  small, 
or  of  moderate  size.  Ambulatory  legs  variable;  dactyls  generally  styliform 
and  not  armed  with  spines. 

The  members  of  this  family  are  generally  of  small 
size,  and  most  of  them  inhabit  the  shells  of  bivalved 
molluscs.  Some  species  inhabit  the  intestine  of  echino- 
derms  and  others  the  tubes  of  annelid  worms.  The 
Pinnotheridse  are  divided  by  Miers  into  four  subfam- 
ilies, only  two  of  which  are  found  in  our  limits. 

Subfamily  PINNOTHERINiE. 

Carapace  usually  convex,  subglobose,  or  transverse.  Front  not  ros- 
trated. Ischium  of  the  maxillipeds  rudimentary  or  absent.  The  ambu- 
latory legs  are  all  well  developed  (the  last  pair  is  sometimes  small); 
dactyls  often  short. 
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Genus  Pinnotheres  Lair. 

Oarapace  smooth,  Bubglobose,  more  or  less  membrBiiaoeoua  and  acaroely 
wider  tbna  long.  Orbits  i^mall,  ueurly  cUcular.  Proat  uarrow,  with  tha 
auterior  taargiii  nearl;  itraigbt.  Auteiiualeii  traQaTerae.  Uniillipeds 
obliqne,  the  meriia  large,  asually  curved,  the  laat  jomt  ol  the  palp  joiaed  | 
tu  the  iuuer  marglu  ut  the  preaediug  oue.  AmbuUtorjr  legs  sabeqaal  and 
'if  moderate  length. 

Pinnotheres  nudus  Holmes. 

PinnoDuru  nudus  Holmks,  Proo.  Cal.  Acad.  Sei.,  2d  Ser,,  Vol.  IV,  1895^ 
p.  563,  Sgs.  1-5. 

Cariipace  a  little  broader  than  long,  subqaadrate  to  orbioalar  in  ontliae, 
aiirviiig  dowQwards  tovardfl  all  thn  murgiua;  tiarface  smooth  and  naked. 
Front  rounded,  defleied,  not  protrudiug.  Orbits  orate,  AntennuloR 
obliqtie.  UaiilHpsdii  oblique,  ueatly  fitting  the  buooal  aresi  merua  broad, 
Binoolh,  subquadrata,  tha  outer  margin  produced  into  a  broodly  rounded, 
laminate  expansion;  peoiiltiniate  joint  oblong  and  distally  ronnded;  last 
joint  apatnlate,  articulated  near  the  base  of,  and  eiteodiug  somewhat 
beyond  the  preoediug  oue,  Cbelipeds  rounded,  smooth,  dsToid  of  spines 
or  teeth;  hiinds  iiurrow,  rather  tbiolt;  fingers  sulicouieal,  subequal  to  the 
palm.  The  three  anterior  pairs  of  ambulatory  legs  Hubequal;  dactyls 
nearly  straight;  those  of  the  fourth  pair  longer  and  more  slender  than  the 
others. 

Length,  20  mm.;  breadth,  24  mm. 

Santa  Cruz  (Dr.  Andersou's  Coll.)l  Montereyl 
Pinnotheres  pugettensis,  sp.  nov. 

Carapace  soft,  smooth,  subpentagonal.  Front  triangular,  aonte,  ourved 
downwards,  scarcely  protruding  beyond  the  general  coutonr  of  the  cara- 
pace. Orbits  nearly  ci re ulnr.  Anteuuie  shorter  than  one- half  the  width 
of  the  front,  Maiillipeda  very  oblique,  strongly  pnbesceut;  merus  nar- 
rower than  in  nudui,  the  ontet  margin  oonvex;  penultimate  joint  broad, 
aubquadrate,  distally  truncated,  laat  joint  minute,  joined  slightly  in  ad- 
Tanoe  of  the  middle  of  the  preceding  one  bnt  scarcely  reaching  beyond 
the  tip.  Chelipeds  smooth;  merue  abort,  the  upper  margin  farniahed 
with  long  hairs;  bauds  narrow,  elongated,  rounded,  smooth,  the  dactyls 
and  inner  side  of  the  palm  short,  pubescent;  fiogers  subcyliudrioal,  nearly 
straight,  a  little  shorter  than  the  palm,  the  tips  strongly  hooked,  dactyl 
with  a  low  tooth  near  the  base  o(  the  inner  margin.  Ambulatory  lega 
slender,  increasing  slightly  in  length  posteriorly;  propodi  hairy  aboTB  and 
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below;  dactyls  narrow,  oompressed,  convex  above,  abruptly  contracted 
near  the  tip  into  a  short,  carved  claw;  in  the  three  anterior  pairs  the 
dactyls  are  shorter  than  the  propodi  and  leave  the  lower  margin  nearly 
straight;  in  the  last  pair  the  dactyl  is  much  longer  than  the  propodns, 
mnch  longer  than  the  preceding  dactyls,  and  has  the  lower  margin  con- 
cave. The  onter  surface  of  the  palm  is  brownish  with  light-colored 
reticulations. 

Length  of  carapace,  10     mm.;  length  of  first  ambulatory  leg,    9.5  mm. 

Width  of  carapace,  10.5  mm.;  length  of  last  ambulatory  leg,  10.5  mm. 

Described  from  a  single  female  specimen  found  by 
Professor  W.  E.  Ritter  in  the  branchial  cavity  of  a 
species  of  Cynthia  from  Paget  Sound.  Collection  of  the 
University  of  California. 

Genus   Fabia  Dana. 

Closely  allied  to  Pinnotheres.  Carapace  smooth,  more  or  less  mem- 
branaceous, not  much  broader  than  long,  and  marked  by  a  pair  of  longi- 
tudinal sulci  which  extend  backward  from  the  upper  margin  of  the  orbits, 
enclosing  between  them  the  median  area.  Front  not  rostrated.  Eyes 
normal,  not  widely  separated.  Antennulary  fossettes  not  widely  separated. 
Maxillipeds  with  the  merns  large  and  the  ischium  rudimentary;  third 
joint  of  the  palp  articulated  on  the  inner  margin  of  the  preceding  one. 
Ambulatory  legs  subequal  and  rather  slender;  dactyls  short. 

Type. — F.  tubquadrata  Daxa. 

This  genus  differs  from  Pinnotheres  in  no  important 
character  except  the  longitudinal  sulci  on  the  carapace. 

Fabia  subquadrata  Dana. 

Fabia  subquadrata  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  1851,  p.  253; 
Crust.  U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  382,  PI.  XXIV,  fig.  5. 
Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  470.  Lock- 
INOTON,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  155.  Smith,  Rep. 
Prog.  Geol.  Snrv.  Canada,  1878-9,  B,  p.  206.  Newcombe,  Bull.  Nat. 
Hist.  Soc.  Brit.  Col.,  1893,  p.  25. 

Carapace  smooth,  glossy,  membranaceous,  subquadrate  in  outline,  with 
the  angles  broadly  rounded;  the  space  between  the  longitudinal  sulci  is 
longer  than  wide  and  slightly  narrowed  behind;  antero-lateral  margin 
rounded  and   marked   by  a  raised   line.     Front   yery  short  and   turned 
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abruptly  downwards,  having  no  trace  of  ■  mediaa  or  traoaTerse  gr 
Eyo-alalks  short.  Btont,  rouuded  and  lodged  iu  near);  circular  orbit*. 
All tBu  11  nles  obliquely  plicated  In  very  wide  lossetlea.  Antenna  minute. 
Mniillipeds  very  obliqne;  merufl  Inrge,  emoolh.  carded  atid  distatly 
rounded;  tba  penultiiaate  joint  of  tlie  palp  in  broad,  Unttetied,  aud  bears 
t be  minute  third  joiut  near  the  middle  of  the  iDDsr  mHr/^ia.  Chelipeda 
smooth  and  rather  slender;  bacd  loug  aud  narrow;  palm  about  (n-iee  ae 
long  aa  wide,  with  the  up[>er  aud  lower  margins  parallel,  aud  ha  via  g  one 
or  two  rows  of  hairs  below,  one  of  which  reaohen  to  the  tip  of  the  finger; 
fiugers  lougiliidiual,  siibeyliodnoal,  nearly  straight,  and  shorter  than  the 
palm;  dactyl  with  a  tooth  a  little  behind  the  middle  of  Ibe  inner  utargin. 
Legs  slender,  glossy,  and  nearly  naked,  bat  the  xlpper  eido  of  the  meros 
and  the  tower  side  of  the  propodus  are  generally  more  or  [ea»  pabescenl; 
dactyls  pubescent,  about  half  the  length  of  the  propodi,  and  subunctuate 
at  the  tip.      Color  in  life,  whitish;  oarapace  aud  abdomeu  largely  coveted 

Length  of  carapace,  female,  11.5  mm.;  width,  13  mm. 

The  following  meaaarements  are  given  by  Dana  from  bis  specimen  from 
Puget  Sound:  Length  of  carapace,  n.T5  tines;  breadth.  6.7J)  lineH;  breailUt 
between  post-frontul   sutnces,  2.25  lines;    length  of  third  joint  of  foarth  J 
pair  of  legs.  2.75  linea,  or  about  two-fifths  the  breadth  of  the  eatnpnce.         ' 

Queen  Charlotte  Is.  (Smith),  Puget  Sound  (Dana), 
Farallon  Is.  and  San  Diego  (Lockington),  San  Pedrol  in 

shell  of  Tapes.  It  is  found  also  in  the  shell  of  Pachy- 
desma  crassitclloides  and  sometimes  in  the  tests  of 
Echini. 

Genus  Pinnixa  White  (emended). 

Carapace  much  wider  than  long.  Fiost  narrow,  nearly  transverse. 
Urbils  broadly  ovate  or  nearly  oircnlar.  with  a  wide  inner  biatas  which  is 
partly  occupied  by  the  basal  antennal  joints.  Antennules  Iranaveraely  or 
obliquely  plicated  in  wide  foesettes  which  commnnicate  with  each  other 
beuealh  the  front.  Eye-stalks  very  short,  Epistome  linear -trans  verse. 
Ischium  of  the  raaxillipeds  small;  merns  large,  the  distal  portion  of  the 
otlter  margin  convex;  palp  joined  to  the  summit  of  the  merus,  the  thiid 
joint  joined  on  the  inner  side  of  the  preceding  one  near  the  base.  Cbell- 
pedfi  of  moderate  size;  merus  trigonous;  carpns  smooth;  band  large,  com- 
pressed.  Second  ambulatory  legs  larger  than  the  first;  the  third  pairia  the 
largest  of  all;  fourth  pair  much  shorter  than  the  third  and  reUtivatj 
stouter  than  the  first  and  second.  The  abdomen  in  both  seies  is  seven- 
jointed   and   narrower  at  the  base   than   the  width  of  the  last  thoracic 


Type.— P.  cglindrica  Say. 
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Pinnixa  occidentalis  Rath. 

Pinnixa  occidentalis  Rathbun,  Proo.  U.  S.  Nat.  Mas.,  Vol.  XVI,  1893,  p. 
248.    Newcombe.  Bull.  Nat.  Hist.  Soc.  Brit.  Col.,  1893,  p.  26. 

Male:  Carapace  nneven,  about  twice  as  wide  as  long;  median  region 
tumid  and  bounded  by  sulci  on  either  side  and  behind;  a  transyerse  crest 
on  the  cardiac  region  which  is  not  interrupted  in  the  middle  but  becomes 
lower  and  curres  backwards.  Behind  this  crest,  which  is  more  prominent 
in  the  male,  the  carapace  slopes  rapidly  downward,  being  nearly  at  right 
angles  to  the  surface  in  front  of  it.  Front  narrow,  deprebsed,  furnished 
with  a  median  grooye,  and  not  projecting  beyond  the  general  contour  of 
the  carapace;  a  pair  of  prominences  behind  the  anterior  margin  which  is 
slightly  produced  at  the  center.  The  antero-lateral  margin  is  marked  by 
a  sharp,  more  or  less  granulated  line  which  begins  a  short  distance  external 
to  the  orbit  and  meets  the  postero -lateral  margin  at  a  little  less  than  a 
right  angle.  Antennae  longer  than  the  width  of  the  front.  Maxillipeds 
nearly  longitudinal;  second  joint  of  the  palp  narrow  (oyer  twice  as  long 
as  wide),  and  tapering  slightly  from  the  base  to  the  rounded  tip;  last 
joint  narrowly  spatulate  (about  four  times  as  long  as  broad),  joined  near 
the  base  of  and  extending  much  beyond  the  preceding  one;  outer  sur- 
face of  the  last  two  joints  sulcated.  Chelipeds  stout;  hand  broad, 
smooth  and  shining,  slightly  widened  distally,  the  upper  and  lower  mar- 
gins  rounded  and  scabrous;  pollex  broad,  short,  deflexed  and  furnished 
with  one  or  more  teeth  on  the  inner  margin;  dactyl  much  cunred,  some- 
times haying  a  minute  tooth  near  the  middle  of  the  inner  margin.  The 
first  pair  of  ambulatory  legs  is  slender,  haying  slender  dactyls  which  are 
subequal  to  the  preceding  joint;  second  pair  similar  to  the  first  but  longer 
and  stouter;  third  pair  longer  and  much  stouter  than  the  second,  but  more 
slender  than  in  tuhicola  or  Uitoralia;  the  dactyls  slender,  almost  straight, 
and  about  equal  to  the  propodi;  fifth  pair  stouter  than  the  first  and 
nearly  as  long,  reaching  considerably  beyond  the  merus  of  the  preceding 
pair;  dactyls  slender,  straight,  and  about  equaling  the  propodi.  The 
abdomen  tapers  gradually  from  the  second  segment  to  the  last,  which  it 
rounded;  the  third,  fourth,  and  fifth  segments  are  subequal  and  slightly 
longer  than  the  sixth.  The  appendages  and  sides  of  the  carapace  are  more 
or  less  pubescent.  The  upper  and  lower  margins  and,  to  a  less  extent, 
the  surfaces  of  the  ambulatory  legs,  are  scabrous. 

Length  of  Carapace.        Breadth  of  Carapace.         Length  of  Third 

Ambulatory  Leg. 

Hale 7     mm 13.75  mm 19     mm. 

**    9.5  mm 19.5    mm 27     mm. 

Female 5     mm 9.25  mm 13.5  mm. 

"        10.5  mm 20.5    mm 24     mm. 
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DeBcribed  from  specimens  received  from  Miss  Rath- 
bun. 

Alaska  to  Washington,  San  Diego  (Rathbuu);  British   , 

Columbia  (Newcombe). 

Ill  the  female  the  carapace  is  more  tumid  and  the  ' 
chelipeda  smaller.  One  small  female  which  I  collected  ' 
on  the  coast  of  Humboldt  County,  Calif.,  had  the  cara-  ' 
pace  entirely  covered  with  a  short  pubescence. 

Pinnixa  californiensis  Math. 

Pmtiixa  eali/oriiUiiuii  RiTHin?!i  M.,  Proc.  U.  S.  Nat.  Mqa,,  Vol.  XVI,  1803. 
p.  249;  and  Vol.  XXI,  189S,  p.  605. 

Tbis  HpeoiSK  is  very  l^l□9el;  alliej  to  occidenlalU.  bat  the  oarspaoe  ia 
[■flntifel^  mdex  nud  more  flatteuail  above,  the  cardiac  ridge  does  cot  onrve 
bockwnrda  so  atrouglj  in  tbe  middle,  the  an lero- lateral  ridge  is  straigfatet, 
and  curves  backward  more  abruptly  tovard  tbe  outer  eud,  the  median 
region  is  less  liimid,  tuid  the  carapnoe  denoeiida  more  abniptlj-  at  the  aidea. 
The  ieciM^il  abdcmiua]  stymtiils  lu  tLemsJim  tJ  ILi-  iivo  speL-ies  lluit  I 
have  do  aot  presenl  an;  appreciable  diOereuoea,  altboufih  iu  the  apeoimaat 
deacribed  b;  Miaa  Rathban  the  aides  of  that  aegment  vere  parallel  in 
cali/ornieTuiii  and  divergent  poaterSorly  in  occid/niali*.  The  ambulatory 
legs  are  almoat  eiaotl;  alike  in  tbe  two  apeoiea  and  differ  mach  from  tboao 
of  the  other  Pinnixru,  od  our  coast. 

Length  ot  Carapace.         Breadth  of  Carapace.  '      Length  o(  Third 
Ambulatory  Leg. 


Described  from  specimens  received  from  Miss  Kath- 
bun. 

Monterey  Bay  and  oft  Point  Ano  Nuevo,  California; 
Magdalena  Bay,  Lower  California  (Rathbun).  The 
locality  of  the  specimens  described  is  iat.  36'^  47'  50'  N.; 
Ion.  121°  49'  W.;  depth,  37  fathoms. 
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Pinniza  tubicola  Holmes. 

P'mnixa  tubicola  Holmes,  Proo.  Gal.  Aoad.  Sci.,  2d  Ser.,  Vol.  IV,  1895,  p. 
569,  PI.  XX,  figs.  17  and  18. 

General  form  snbcylindrical.  Garapaoe  abont  two  and  one-half  times 
as  long  as  wide,  strongly  oarred  downward  towards  the  anterior  margin 
and  at  the  sides.  A  shallow,  transverse  depression  behind  the  gastrio 
area,  behind  which  is  a  conyex  (not  crested)  transverse  intumescence, 
from  which  the  carapace  curves  sharply  downwards  towards  the  broad, 
slightly  concave  posterior  margin.  Front  short,  deflexed,  not  projecting 
beyond  the  general  contour  of  the  carapace.  Onter  portion  of  the  antero- 
lateral margins  defined  by  a  ridge.  The  last  joint  of  the  palp  of  the 
maxillipeds  is  Kpatnlate  and  joined  near  the  base  of,  and  extending  con- 
siderably beyond  the  preceding  one.  Ghelipeds  rather  small;  hand  oblong, 
longer  than  the  preceding  joints  combined;  fingers  hooked  at  the  tips, 
their  inner  margins  meeting  when  closed.  First  pair  of  ambulatory  legs 
slender,  with  slender  dactyls  which  about  equal  the  length  of  the  propodi; 
becond  pair  much  longer  and  stouter  than  the  first,  the  dactyls  relatively 
stouter  than  in  the  first  pair  and  a  little  shorter  than  the  propodi;  third 
pair  stouter  and  a  little  longer  than  the  second  and  furnished  with  shorter 
and  stouter  dactyls,  which  are  markedly  shorter  than  the  propodi;  fourth 
pair  similar  to  but  much  shorter  than  the  third. 

Length  of  carapace,  4  mm.;  width,  10  mm. 

Puget   Sound!   Trinidad  I   Cape   Mendocino  I    Bodega 
Bay!  San  Pedro!  San  Diego! 

Pinnixa  littoralis  Holmes. 

P'mnixa  littoralis  Holmks,  Proc.  Gal.  Acad.  Sci.,  2d  Ser.,  Vol.  IV,  1895, 
p.  571.  PI.  XX,  figs.  U-16. 

Carapace  naked,  flattened  above;  a  transverse  depression  behind  the 
median  region  followed  by  a  transverse  intumescence.  The  front  is  not 
strongly  depressed  and  projc^cts  beyond  the  general  outline  of  the  cara- 
pace; it  is  anteriorly  truncated  and  furnished  with  a  median  groove. 
Maxillipeds  similar  to  those  of  tubicola;  the  terminal  joint  extends  only  a 
short  distance  beyond  the  preceding  one.  Ghelipeds  large,  smooth;  hand 
large,  compressed,  oblong,  but  widening  slightly  distally;  poUex  short, 
directed  obliquely  downwards  and  furnished  at  the  tip  with  a  notch,  into 
which  the  point  of  the  dactyl  closes;  dactyl  curved,  and  when  closed 
against  the  pollex,  a  large  rounded  space  is  left  between  them.  Ambula- 
tory legs  almost  entirely  naked,  more  slender  than  in  tubicola^  first  pair 
but  little  shorter  than  the  second,  which  is  but  little  shorter  than  the 
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third;  the  dactyls  iu  all  the  legs  ore  little,  it  auj,  moie  Ih&a  one- half  Ihe 
leugtb  of  the  propodi  aud  are  coi'Ted  at  their  corneous  tips.  Abdomen  of 
the  male  tapering  evenly  from  the  base  to  the  tip;  the  sides  of  the  penul- 
limate  joiut  are  concare,  those  at  the  remaiaiug  jointB  straight. 

Length  of  carapace,  4.5  mm.;  breadth,  9.5  mm.;  leugth  of  third  umhil- 
latorj  leg,  11  mm. 

Bodega  Bay!  near  Fort  Bragg,  California! 

Pinnixa  \oagipes  (Lock.).  I 

Tubicola  tongipet  Lockinoton,  Proc.  Cal.  AcaJ.  8oi.,  Vol.  Til,  1877,  p.  55, 
Pinnixa  ioxgipfs  Lockibqton,  Ibid,.  Vol.  VII,  1977,  p.  166,     Streets  nad 

EiNQBLisr,   Bnll.  Essei  last.,  Vol.   IX,   1877,  p.  107.     Holues,  Proc. 

Cal.  Acad,  Sci.,  2d  Set.,  Vol.  IV,  1893,  p.  573,  PI.  XX,  figs.  10  aud  20. 

Carapace  coiisiderabl;  more  than  twice  as  wide  as  long,  somewhat  d*t' 
teoed  above  aud  furuished  with  a  transrerse  depressiou  behind  the  gastrie 
area.  Front  slightly  projectiug,  famished  with  a  median  groore  and  » 
transverse  groove  behiud  the  aulerior  margin.  The  last  joint  of  the  pAlp 
of  the  maxillipeds  is  spatulate  and  joined  uear  the  base  of,  and  slifihtly 
pji^eding  the  preceding  joiut,  ChaUpeds  smnll,  short,  hniry;  bauds 
obloDg,  comprassed.  First  two  pairs  of  Kmbnlatory  lega  slender  (theseoond 
■omevhat  larger  than  the  first),  and  furnished  with  slender,  nearly  itrftigbt 
dactyls  which  are  abont  equal  iu  length  to  the  propodi;  following  pair  of 
leg)j  enormously  developed;  merus  with  a  kind  of  flange  on  the  posterior 
margin;  dactyl  stoat,  carved,  much  shorter  than  the  propodns;  last  pair 
small  and  stout,  HOaroely  reaohing  beyond  the  middle  of  the  merus  ot  the 
preceding  pair;  dactyl  stoat,  curved,  shorter  than  the  propodas. 

Tomales  Bay  (Lockington)l  San  Pedro,  Calif.! 

This  species  lives  in  the  tube  of  an  annelid  worm 
(Clymenella).  It  forms  the  extreme  point  of  modifica- 
tion of  this  peculiar  genus.  There  is  probably  no  other 
crab  which  has  such  great  width  relatively  to  its  length, 
there  is  certainty  no  known  species  in  which  the  fourth 
pair  of  pereopods  is  so  enormously  enlarged;  and  I 
believe  there  is  no  Brachyuran  which  exceeds  it  in 
smallness  of  size. 
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Pinnixa  f aba  Dana. 

Pinnitherea  /aba  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  1851,  p.  248;  Crust. 
U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  381,  PI.  XXIV,  fig.  4.  Bate,  in 
Lord's  Nat.  in  Vanoouyer's  Island,  Vol.  II,  1866,  p.  271. 

Pinnixa  /aba  Stimpson,  Joum.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p. 
470.  CoopKB,  Rep.  Expl.  and  Snrr.  Pao.  Ocean,  Vol.  XII,  Book  2, 
1860,  p.  387.  Haswell,  Cat.  Australian  Cmst.,  p.  113.  Newcombb, 
Bull.  Nat.  Hist.  Soc.  Brit.  Col.,  1893,  p.  25. 

Carapace  strongly  convex,  both  longitudinally  and  transversely;  no 
transverse  ridge  behind  the  gastric  area.  Autero-lateral  margins  marked 
by  a  low  ridge  which  disappears  near  the  orbits.  Front  slightly  project- 
ing  and  divided  into  two  rounded  lobes.  Antennules  transversely  plicated. 
AntenuflB  much  longer  than  the  width  of  the  front.  The  penultimate 
joint  of  the  palp  of  the  maxillipeds  projects  considerably  beyond  the  ter- 
minal one;  both  joints  are  more  or  le^is  sulcate  on  the  outer  surface. 
Hands  of  the  chelipeds  flattened,  widest  just  behind  the  articulation  of 
the  dactyl,  and  more  or  less  pubescent  on  the  inner  side  between  the 
fingers;  fingers  gaping  at  the  base;  dactyl  curved,  acute  and  furnished 
with  a  tooth  near  the  middle  of  the  inner  margin;  and  (generally)  a  row 
of  hairs  on  the  upper  edge;  pollex  short,  nearly  straight,  and  obliquely 
truncated  at  the  tip.  First  pair  of  ambulatory  legs  shorter  than  the  sec- 
ond; dactyls  subconical  from  a  stout  base  and  slightly  curved;  third  pair 
longer  and  stouter  than  the  second,  the  dactyl  similar  in  form  though 
stouter;  last  pair  larger  than  in  most  of  the  species,  the  propodus  reach- 
ing beyond  the  merus  of  the  preceding  pair;  dactyls  more  slender  than 
those  of  the  third  pair.  Upper  and  lower  edges  of  the  ambulatory  legs 
(generally)  quite  strongly  pubescent.  Abdomen  of  the  male  tapering 
evenly  to  the  penultimate  joint,  which  tapers  more  rapidly  than  the  pre- 
ceding ones;  last  joint  about  as  lonx  as  wide  and  rounded  at  the  tip. 

Vancouver's  Island  (Smith);  Queen  Charlotte  Island 
(Neweombe);  Puget  Sound  (Dana);  Shoalwater  Bay 
(Cooper);  San  Pedro,  Calif.! 

Dr.  H.  P.  Johnson  found  several  specimens  of  this 
species  in  the  cloaca  of  a  large  species  of  Holothurian, 
Lioaoma  arenata  St.  It  more  commonly  occurs  in  the 
shells  of  large  bivalved  molluscs. 
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Pinnixa  (Scleroplax)  granulata  (Raih.). 

ScUroplax   granulalin   Bathbit?*   M.,    Proo.  O.  8.  K»t.   Mn».,  Vol.  XVI,    [ 
1803,  p.  251. 

Carapace  strongly  oonTei,  oiirviag  downward  towards  alt  the  margins; 
sides  ronaded.  Frout  very  narrow  |u<>t  oue-B(lb  the  widtli  ol  the  can- 
paoe),  Bomewlial  prodnoed.  olmosl  IraurtTeraa  (alightly  coutci  in  th« 
ceulet).  and  uniformly  oonva);  above,  having  no  median  or  transyeTM 
groove.  No  promiuenuea  bahiiid  the  front.  Median  region  not  marked  by 
sulci.  Surfaoe  of  the  carapace  more  or  leas  granulated  anteriorly  and  near 
the  margins,  elsewhere  smooth  and  pnnctate,  Antero-lateral  margin 
defined  by  a  duely  grnnalnt«d  ridge  whioh  ruUB  poraUel  to  tbe  inferior 
margin  of  tbe  carapace  uutll  very  near  the  point,  where  it  diaappeara, 
when  it  benda  toward  the  tower  margin  but  ia  not  continued  far  enongh 
to  meet  it.  Orbits  nearly  circular.  Antennules  nearly  tranaverse.  Uai- 
itlipeds  nearly  langitndiual;  merua  broad,  not  curved;  aeeond  joint  of  tlie 
palp  narrow  and  longer  than  tbe  merua,  tapering  gradually  to  its  roooded 
tip;  third  joint  rather  narrow,  spatulale,  joined  near  the  base  of,  nnd 
slightly  eioeeding  the  preceding  joint;  both  of  the  last  joints  are  grooved 
on  the  outer  aarface  and  fringed  with  long  hair.  Cbelipeds  ot  the  temal* 
small,  granulated,  shorter  than  tbe  following  lega;  hands  pubescent,  of 
moderate  sue,  margine  rounded;  palm  more  or  less  intlated;  poOez  nearly 
loagitndinal;  dactyl  curved.  Ambulatory  lega  slender,  oompreaaed,  not 
markedly  unequal;  dactyls  very  long,  slender,  almost  straight,  about 
«qnaliDg  the  propodi  in  ail  the  paira,  and  fumiahed  with  long,  sharp, 
corneous  tips;  the  first  pair  is  somewhat  smaller  than  the.seoond,  which 
is  smaller  than  the  third  pair.  Abdomen  of  the  female  smooth  and 
shining. 

Length  of  carapace,  female,  7.75  mm.;  breadth,  10.76  mm.;  length  of 
third  ambulatory  leg,  11  mm. 

Ensenada,  Lower  California  (Miss  Rathban);  Bodega 
Bay,  Calif.! 

The  genus  Scleroplax  cannot  be  sustained,  I  believe, 
as  some  undoubted  Pinnixae  have  a  hard  carapace  and 
there  are  transition  forma  between  granulata,  in  which 
the  third  pair  of  ambulatory  legs  is  but  little  larger 
than  the  others,  and  the  species  in  which  the  third  pair 
is  greatly  developed.  There  are  similar  gradations 
between  the  very  wide  forms  like  longipes  and  the  nar- 
rower species  like  granulata  and  f aba. 
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Genus  Parapinniza  Holmes. 

Carapace  mnoh  broader  than  long,  the  anterior  margin  nearly  straight. 
Frontal  piooess  deflexed.  Orbits  nearly  round.  Antennoles  transyersely 
or  obliquely  plicated,  the  fossettes  communicating  with  each  other  beneath 
the  front.  Buccal  area  small,  subtriangular.  Maxillipeds  with  the  ischium 
rudimentary,  the  merus  large,  triangular;  palp  two-  or  three-jointed,  the 
last  joint  joined  to  the  tip  of  the  preceding  one.  First  pair  of  ambulatory 
legs  the  largest,  the  others  diminishing  successiyely  in  length,  the  last 
pair  being  quite  small.  Abdomen  of  female  small,  not  nearly  covering 
the  sternal  area. 

Type.—P,  mtida  (Lock.) 

Parapinniza  affinis,  sp.  no  v. 

Closely  allied  to  P,  nitida,  but  the  carapace  is  less  than  twice  as  wide  as 
long,  while  in  that  species  the  width  of  the  carapace  is  over  twice  its 
length;  the  surface  of  the  carapace  is  smooth  and  shining  and  the  anterior 
margin  straight.  Front  triangular,  depressed,  having  a  short  median 
groove.  Antennules  oblique.  Buccal  area  small,  triangular,  rounded  in 
front,  the  posterior  portion  partly  covered  by  a  projection  of  the  sternum. 
Chelipeds  stout,  smooth;  hand  thickened,  smooth,  rounded  above  and 
below;  dactyl  hooked  at  the  tip  and  armed  with  a  small  tooth  near  the 
middle  of  the  inner  margin,  the  upper  side  smooth;  pollez  with  two  teeth 
at  the  tip.  First  pair  of  ambulatory  legs  larger  than  the  others;  dactyls 
short  and  stout.  Next  two  pairs  comparatively  slender,  having  longer 
dactyls;  last  pair  small,  reaching  about  to  the  tip  of  the  merus  of  the 
preceding  pair;  dactyls  short  and  stout.  Abdomen  of  the  female  widest 
at  the  third  segment,  behind  which  its  shape  it  triangular,  the  tip  broadly 
rounded. 

Described  from  a  single  female  specimen  collected 
at  Dead  Man's  Island,  San  Pedro,  Calif.,  by  Mr.  F.  W. 
Bancroft,  July,  1895.  Collection  of  the  University  of 
California. 

The  maxillipeds  in  this  species  are  similar  to  those  of 
nitida.  They  were  accidentally  lost  after  I  had  removed 
them  from  the  specimen;  the  palp  appeared  to  have  but 
two  joints,  but  the  examination  was  not  made  with 
suflScient  care  to  make  me  feel  sure  of  this  point. 
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GenuB  Cryptophrys  Rulkbun. 

Carnpaoe  subpeulBguual,  hnrd.  courex,  not  much  bioador  than  loag. 
Front  pToiliiced.  Orliiu  Dearly  oiroulaT  sod  lodged  in  the  sides  of  the 
froDt.  ouly  n  smuH  part  of  them  risible  from  above.  Autenunlee  obliqne 
or  tmus verse.  Biiecal  area  niitcb  curved.  MaxillipedH  very  oblique,  the 
dUtal  eitremitiBs  (cot  aa  ia  usual  the  ian»  margins)  being  opposite  esob 
other  and  aeparated  by  a  apaue  iu  which  tits  palpi  nre  lodged;  ischium 
rudimeutory:  mems  large  and  curved;  palp  two-jointed  and  joined  to  the 
antero- external  angle  ol  the  meruH.  Chelipeds  moderately  stoat,  the  palm 
iu  the  male  broad  and  inflated.  Ambulatory  legs  compressed-,  lirat  three 
pairs  subeqnal;  fourth  pair  shortest.  The  base  of  the  abdomen  iu  the 
mnle  does  not  cover  the  whole  of  the  last  thoraoia  sternum. 

Typt.^C.  conrharnm  HaThboN.  ' 

Cryptophrys  coDcharum  Raih. 

Cri/ptophrys  conchamm  Rathbpn  M.,  Proo.  U.  S.  Nat.  Mua.,  Vol.  XVI, 
1S93.  p.  2.'>0. 

Carapace  smooth,  slightly  longer  than  broad;  a  faint  snloas  bebind  the 
jjastrio  region  but  ito  longitudinal  hulci  at  iu  puhtsctnt.  Front  emargin- 
ate.  AntennnleH  large,  nearly  transverse.  Ooular  peduncles  abort,  stoat, 
and  completely  iilliug  the  orbits.  A ntero- lateral  margins  marked  by  a 
ciliated  line.  Sides  of  the  carapace  broadly  rounded.  Merus  of  tbe  mai- 
illipeds  with  the  outer  margiu  curved,  the  distal  portion  almost  transverse; 
tbe  last  joint  of  the  palp  four-sided,  the  extremity  widened.  Cbelipeds 
and  ambulatory  lege  margined  by  a  row  of  coarse  hairs.  Ambulatory  legs 
widened  and  qnite  strongly  compresiied;  second  pair  a  little  longer  than 
the  others;  fourth  pair  overreaching  the  oarpus  of  the  preceding  pairs; 
dactyls  short,  terminating  iu  slender,  curved,  corneoDS  tips.  Abdomen 
in  tbe  male  widest  at  the  second  joint;  the  large,  compound  segment  has 
the  margin  at  Rrst  convex  and  then  slightly  concave;  the  two  following 
segments  broader  than  long;  terminal  segmeut  subreotangular  butdistally 
rounded;  the  last  two  segments  may  be  partly  coalesced. 

Length,  4.7  mm.;  breadth,  4.2  mm. 

False  Bay,  San  Diego  County,  Calif.,  from  the  mantle 
of  Mya  arenaria  L.  and  Puget  Sound  from  the  mantle  of 
Cardita  borealis  Conrad  (Miss  Rathbun).     San  Diegol 

Described  from  specimens  from  Puget  Sound  kindly 
sent  me  by  Miss  Bathbun.  A  specimen  I  collected  at 
San  Diego  was  found  on  the  beach  free  from  any  host. 
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Subfamily  ASTHENOGNATHINiE. 

External  maxillipeds  with  both  ischinm  and  moras  well  developed.  Last 
pair  of  ambulatory  legs  not  rudimentary  or  abortive. 

Genus  Opisthopus  Rathbun. 

*'  Carapace  nsnally  firm  and  unyielding;  smooth,  subquadrilateral, 
regions  not  defined;  lateral  margins  regularly  arcuated.  Epistome  very 
short.  Abdomen  seven- jointed,  in  the  male  not  covering  the  sternum 
between  the  coxib  of  the  last  pair  of  ambulatory  legs.  Eye-peduncles 
short.  Antennas  small,  situated  at  the  inner  orbital  hiatus;  basal  joint 
small.  Antennulss  obliquely  plicated.  External  maxillipeds  with  the 
ischium  well  developed,  the  merus  broad,  the  palpus  three- jointed,  the 
ultimate  joint  articulated  on  the  inner  side  of  the  penultimate.  Chelipede 
moderate;  ambulatory  legs  subequal  in  length,  joints  flattened." 

Type. — O.  transverauB  Rathbun. 

Opisthopus  transversus  Rath. 

OpUthopuB  transversuB  Rathbun   M.,    Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI, 
1893,  p.  252. 

Carapace  thin,  convex,  transverse.  Front  deflexed,  with  a  slight  median 
sulcus.  Ischium  of  the  maxillipeds  broad;  merus  as  broad  as  long,  with 
the  antero-external  angle  broadly  rounded;  palp  large,  last  joint  "  narrow, 
inversely  spatulate,  overreaching  the  penultimate  joint.  Chelipeds  rather 
stout;  merus  broad,  trihedral;  palm  a  little  longer  than  the  fingers,  thick, 
slightly  compressed,  margins  rounded,  lower  margin  convex."  Ambula- 
tory legs  similar;  second  pair  longest;  fourth  pair  shortest;  dactyls  small, 
curved,  little  more  than  half  the  length  of  the  propodi. 

Length  of  Carapace.  Width  of  Carapace. 

Male 8.5  mm 9.8  mm. 

Female 11     mm 13     mm. 

**        14     mm 18     mm. 

Monterey  and  Point  Loma  (Miss  Rathbun).  One 
male  from  the  shell  of  Lucapina  crenulata  Sowerby  from 
Monterey.     San  Diego! 
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Subtribe  OXYSTOMATA,  or  LEUCO- 
SOIDEA. 

Carupuue  very  variable  iu  form.  Epistome  niduiieiital}',  Bncual  nrea 
nurrowed  iu  froul.  Anleoiiiiles  longjludinftl  or  oblique.  The  afferent 
brauobial  ohBiinelH  enter  either  behind  the  pterjgostomiaii  regions  anil  in 
front  of  the  chelipedfl,  or  at  the  imtero-lBterol  angles  of  the  pnlnte.  VergM 
ot  the  male  in  the  sternum  or  tlie  coim. 


Family   CALAPPID.«. 

Afferent  branchial  ohaunels  opening  behind  the  plerygostomian  tegioQS 
and  in  front  of  the  ohelipeds.  The  pulp  o(  the  external  maiillipeds  is  not 
entirely  ooooealod  by  the  merus.  Verges  of  the  male  on  the  «ox»  of  the 
lait  pair  of  legs. 

Genus  Platymera  Milne- Edwards. 

Oampaoe  convex,  trauBvsniely  elliptieal,  with  a  strong  spine  at  the  lat- 
eral angles;  antoro- literal  margins  nrcimted  and  deiilale;  posters- latent! 
margins  not  prodqced  into  lateral  eipansions.  Front  narrovr.  Orbit! 
oval,  deep,  of  moderate  size,  and  f  nrnished  with  a  prominent  Raaure  in  the 
lovrer  margin.  The  basal  auteunal  joint  is  sitnated  in  the  wide  Inaei 
orbital  hiatus  and  does  not  reach  the  front;  flagellnm  small.  Bncoal 
cavity  oompaiatively  in  front  and  more  or  leaa  oompletely  divided  b j  ■ 
median  ridge.  The  external  maiillipeda  do  not  completely  cover  the 
anterior  portion  of  the  buccal  area;  merna  aabequal  to  the  isobinm  and 
excavated  at  the  antero-internal  angle;  palp  aituaLed  at  the  a ntero- internal 
angle  of  the  merus  and  not  completely  covered  over;  the  epipodite  forms 
a  broad,  semilunar  plate  which  covers  the  opening  of  the  afferent  branchial 
channels.  Chelipeds  large  and,  when  folded,  fitting  closely  to  the  body; 
merui  trigonal;  hands  large,  compressed,  distally  widened,  snrmonnted 
by  a  laminate  and  dentate  crest,  and  furnished  with  a  longitudinal,  granu- 
lated ridge  near  the  lower  side  ot  the  outer  surface.  Ambulatory  legs 
slender,  compressed,  and  fnruisheil  with  long,  styliform  dactyls;  first  three 
pairs  subequal  in  length,  the  fourth  the  shortest.  Sturnal  plastron  oval. 
The  abdomen  in  the  male  is  composed  of  five  distinct  joints,  the  third  ot 
which  is  fnrnished  with  a  prominent,  Iransverse  posterior  crest. 
Typt.—P.  Oaadiekaudii  Milne-Edwards. 
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Platymera  Gaudichaudii  Milne-Edwards. 

Platymera  Oaudichaudii  Milnk-Edwards,  Hist.  Nat.  Crnut.,  T.  II,  1837, 
p.  108.  Edwards  and  Lucas,  D'Orbigny*s  Voy.  TAiner.  M^rid.  VI, 
Part  I,  1843,  p.  28,  PI.  XIII,  fig.  1.  Faxon,  Mem.  Mns.  Couip.  Zool. 
Harvard  Coll.,  Vol.  XVIII,  1895,  p.  32.  Rathbun  M.,  Proc.  U.  8. 
Nat.  Mnt.,  Vol.  XXI,  1898.  p.  610. 

Platymera  californienns  Rathbun  M.,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XVI, 
1893,  p.  253. 

Carapace  strongly  convex,  evenly  granulated  and  famished  with  several 
small,  depressed  taberdes.  The  anterior  margin  of  the  front  is  truncated 
and  strongly  concave  when  seen  from  in  front.  Poslorbital  tooth  very  small. 
Antero-lateral  margin  regularly  arcuated  and  armed  with  about  fifteen 
small  teeth  separated  by  concave  interspaces.  Lateral  spine  large,  straight, 
Bubcylindrical.  Maxillipeds  granulated;  ischium  dentated  on  the  inner 
margin;  merus  very  deeply  excavated  at  the  antero-internal  angle.  Merus 
of  the  chelipeds  armed  with  a  spine  at  the  infero-distal  angle,  above  which 
ia  a  small  tooth;  carpus  with  some  small  tubercles  on  the  outer  surface; 
hands  also  furnished  with  several  small  tubercles  on  the  outer  surface;  the 
ridge  on  the  lower  portion  of  the  outer  surface  is  very  large  and  bears  a 
small  tooth  near  the  proximal  end;  the  superior  crest  is  more  or  less  hairy 
and  armed  with  six  teeth;  a  granulated  ridge  on  the  lower  side  of  the 
hand;  pollex  short,  subtriaugular,  flattened,  depressed;  the  outer  margin 
of  the  finger  is  prominent,  granulated,  and  when  closed,  is  at  right  angles 
to  the  palm.  Upper  margins  of  the  ambulatory  legs  granulated,  either  the 
first  or  the  second  pair  may  be  the  longer. 

Length  of  carapace,  41  mm.;  breadth  between  tips  of  lateral  spines,  79 
mm.;  length  ot  lateral  spine,  12  mm. 

Described  from  a  specimen  received  from  Miss 
Rathbun . 

Chili;  Panama  to  lat.  37°  0'  30^  N.,  Ion.  122°  33'  30' 
W.     Depth,  29  to  204  fathoms. 

Family  LEUCOSIID^. 

Afferent  branchial  channels  opening  at  the  antero-lateral  angles  of  the 
palate.  Palp  of  the  external  maxillipeds  entirely  concealed  beneath  the 
merus.    Verges  of  the  male  on  the  sternum. 

Genus  Randallia  Stimpaon. 

Carapace  subhemispherical,  evenly  rounded  at  the  sides,  with  two  lobes 
or  teeth  on  the  posterior  margin.  Front  narrow,  very  short,  with  a  con- 
cave anterior  margin.      Eyes  small,  and  located  in  small,  circular  orbits 
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which   ara  proTiiled  wilh  Iwo  or   tliree  murgiual   Staores.      Atttenoi 
ohliquel;  plioated,  the  iuminitoria  bnsal  joint  capable  of  cloaing  oret  and 
ooiiueihtiag  the  (ollowiug  joints.     An tenno)  minute,  nith   the   basal   joint 
ODlupatativelj  large.     Uerna  of  the  maiillipeda  babtriaogalar.  nhorler  than 
the  ischiaia,  reaohiag  oeaily  aa  far  forirnrd  at  the  front;  exognath  broad    i 
and  nearly  as  long  bh  the  endognatb.     Oheliped*  rather  long;  mamB  aub- 
oylindrical ;  hand  uairow;  fingers  acnte  and  somewhat  compre«H£d.     A 
bnlatocylegs  of  moileiate  length,  the  joints  not  dilated;  dactyls  alylitar 
The  Imse  of  the  abdomen  in  the  male  covers  the  last  thoracic  sterunmi 
distal  portion  narrowed. 

Type.—R.  ornala  (KaNdaLL). 

Randallia  ornata  (Randall). 

•    Ilia  ornala  Randall,  Jouru.Acad.  Nat.  Sci.  Phila.,  Vol.  VIII.  1839,  p.  189. 
Ouiaia  ornata  Gibbbs,  Prou.  Am.  Asa.  Adv.  Sci.,  1850,  p.  186. 
Handallia  ornnfa  SriMFaoN,  Froc.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI,  1867,  p. 

85;  Jonrn.   Bost.  Soo.   Nat.  Hiat.,  Vol.  VI,  1857,  p.  471,  PI.  XIX,  Bg. 

3;  Aun.  N.  Y.  L;o.  Nat.  Hint.,  Vol.  VU,  ISflO,  p.  69.      Uathbun  H, 

Proo.  D.  B.  Nat.  Mus.,  Vol.  XXI,  1898,  p.  613. 
Cnrspaue  nearly  smooth,  but  tuniiaheJ  (interiorly  with  a  few  scattered 
granules  and  a  few  larger  granalations  at  the  sides,  A  granulated  intaiD' 
eaceace  on  the  hepatic  area  and  a  blunt,  granulated  projecliOQ  on  the 
pterygostomixn  regions.  A  Small  tubercle  on  the  posterior  portion  of  the 
branchial  roKioQ.  Posterior  margin  of  Che  carapaoe  elevated,  granulated, 
and  famished  with  two  pointed  tabercles.  Maiiltipeds  granulated,  the 
eiognath  considerably  narrower  than  the  endognath.  Meras  of  the  cheU- 
peds  aubcyliudrical,  pustulate;  carpus  granulated;  hand  long,  palm 
iuQated,  and  granulated  oa  the  npper  margiu;  Sngers  slender,  snloate, 
generally  longer  than  the  palm,  and  fiui^ly  dentate.  Ambulatory  legs  sub- 
cylindrical;  propodi  with  acute,  granulated  upper  margins;  dactyls  longer 
than  the  propodi;  those  of  the  tirst  pairs  compressed;  those  of  the  last 
depressed.  Abdomen  of  the  male  narrowly  triangular,  aonte,  tive-jointad. 
the  third  joint  longer  than  the  two  following  ones.  Penultimate  abdominal 
segment  in  the  female  large,  smooth,  oonvei,  covering  nearly  the  entit« 
sternum;  last  joint  small,  oblong,  dlstally  rounded.  The  sternal  aurfaee 
in  the  female  is  deeply  ei  cava  ted  and  bounded  by  a  prominent  rim,  agsinst 
which  the  large  segment  of  the  abdomen  closes.  The  inner  side  of  this 
segment  is  hollowed  out,  thus  forming  a  capacious  ohamber  for  holding 
the  ova.  At  the  anterior  margin  of  the  rim  is  a  deeply  concave  notch  ' 
which  receives  the  small,  terminal  segment  of  the  abdomen. 

The  carapace  is  of  a  light  color  marbled  with  reddish  patches  which  are 
larger  in  front. 
Length  and  breadth  of  a  specimen  each  48  mm. 
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Mendocino  County,  Calif.!  Santa  Barbara!  Santa 
Catalina  Island!  San  Diogo!  Magdalona  Bay  and  off 
Abreojos  Point,  Lower  California  (Rathbun). 

Randallia  bulligera  Rathbun, 

RandalUa  bulligera  Rathbun  M.,  Proc.  U.  S.  Nat.  Mns.,  Vol.  XXI,  1808, 
p.  614,  PI.  XLI^,  ttg.  6. 

A  small  species.  Carapace  a  little  longer  than  wide  and  coyered  with 
distinct,  smooth,  bead-like  tnberdes;  a  sulcus  behind  the  tumid  hepatic 
regions,  and  in  front  and  at  the  sides  of  the  intestinal  area;  posterior 
margin  of  the  carapace  with  two,  pointed,  granulated  tubercles;  a  granu- 
lated tubercle  on  the  posterior  end  of  the  branchial  area,  and  a  single 
tubercle  on  the  intestinal  region;  frontal  margin  ooucaye.  Pterygostomian 
regions  with  a  longitudinal,  tuberculated  prominence.  Antero-lateral 
angles  of  the  buccal  area  with  three  prominent  lobes  which  project  in 
front  of  the  maxillipeds.  Sternum  and  abdomen  tuberculated.  Maxilli- 
peds  with  prominent  tubercles.  Merus  of  the  chelipeds  cylindrical,  tuber- 
culated like  the  carapace;  carpus  and  hand  granulated.  Ambulatory  legs 
granulated;  dactyls  slender,  longer  than  the  propodi. 

Coloration  much  as  in  ornata, 

Magdalena  Bay,  Lower  California  (Miss  Rathbun); 
off  San  Diego,  30  fathoms! 

Easily  distinguished  from  ornata  by  the  numerous 
bead-like  tubercles  on  the  carapace  and  the  lobes  at  the 
anterior  end  of  the  buccal  area. 


Tribe  MACROURA. 

Body  generally  elongated,  though  sometimes  broad.  Abdomen  gener- 
ally large  and  exceeding  the  carapace  in  length,  the  sixth  segment  usually 
bearing  well  developed  pleopods  which,  with  the  telson,  form  a  strong 
tail-fin.  Eye-peduncles  not  lodged  in  well  defined  orbits.  Antennnles 
generally  elongated  and  not  lodged  in  fossettes.  Antennae  usually  furnished 
with  a  scale  (exopod)  attached  to  the  second  joint.  The  external  maxilli- 
peds are  typically  pediform.  Any  or  none  of  the  pereopods  may  be  chelate. 
The  Tulvie  of  the  female  are  in  the  coxae  of  the  third  pair  of  legs. 
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Abdomen  aaymmetrical Prtguriilra, 

AlKlomeu  HycametrioBl. 

Exoskeletop  cnlcHreoufl;  poroopoduinoatly  ail- join  teii. 

None  of  the  three  iLntenor  pairs  of  pereopoda  chelate Lorieala. 

A.11  of  the  three  nuterior  pairs  of  pereopods  ahelate. . .  ffomarldra. 
FirHt  pair,  or  tii'st  two  pairB  of  pereopods  chetalei  third 
pair  uever  ohelate. 
Last  pair  of  perecipods  rediiued,  sleudor,  folded. 

Thoraoie  Bteruum  broad Galathfidea. 

Tboraoic  Hternnm  liuear Jlippidta.. 

Lant  pair  of  pereopodn  iiot  greatly  redaced yAoJcuamrdca. 

Eioakeletou  generally  corueons;  pereopodfl  Beveu-jointed. 
Antcnnal   scale   large.     Swimming   forma  with   generally 
laterally  oompres Bed  bodies. 

Third  pair  of  peretipodx  ohelote Ptaaidtm~ 

Third  pair  oE  pereopods  not  chelate C«rMM( 


Subtribe  HIPPIDEA. 


Onrapaoe  ovate  or  nuliiiMUiJriite,  foiuimrHtiTely  emooth,  the  renioiis  uol 
well  deGued.  laterantenualary  region  broad.  Syes  small.  AnteoDnlM 
generally  veil  developed,  with  one  flagellnm  elongate,  the  other  short  or 
absent.  Antennie  with  a  large  live- jointed  pednnole,  with  or  without  an 
aolole.  Maiillipeds  more  or  leas  opercalifonu.  DaotylB  of  the  ambnU- 
tor;  legs  flnlteaed;  fifth  pair  of  leg'a  slender  and  liliform.  Thoracic 
sternum  linear.  Abdomen  partially  eitended;  telaon  large;  penultimate 
abdominal  joint  with  a  pair  of  biramona  lamellate  appendages,  which, 
however,  do  not  form  a  caudal  tin  in  eonneotion  with  the  telaou.  The 
males  have  no  abdominal  appendages,  except  the  last  pair.  Pterjgosto- 
mlan  regions  free  from  the  epiatome. 

Family  HIPPIDyE. 

Antennal  acicle  small  or  absent.  Maiillipeda  operonliform,  the  meras 
broadi  eiognatb  wanting.  Firut  pair  of  legs  not  snbchelate.  Telson 
elongated,  Inuceolate. 

Genus  Hippa  Fabr. 

Antennnles  of  moderate  length,  Antennal  flagellam  very  long,  atoni, 
multinrtioulate  and  strongly  ciliated.  Maiillipeds  with  the  ischiam  tbi; 
small  and  the  merus  very  large;  the  terminal  joint  narrow  and  compresMd. 
Dactyls  of  the  Rrst  pair  of  l^s  oval  and  lamellate. 

Tgpe. — H,  emtrila  L. 


I 


.,  ..J 
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Hippa  analoga  St. 

Hippa  emerila  De  Sauasure,  Rev.  et  Mag.  de  Zool.,  T.  V,  1853,  p.  367. 

Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  IX,  1896,  p.  232. 
Hippa  ialpoidea  Dana.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854,  p.  175. 
Hippa  analoga  SriMPsex,  Proc.  Boat.  Soo.  Nat.  Hist.,  Vol.  VI,  1857,  p.  85; 

Jonrn.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,   1857,  p.  486.    Mieks,  Jouru. 

Linu.  Soc.  London,  (Zool.)  Vol.  XIV,    1879,  p.  324,  PI.  V,   fig.   10. 

Oktmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  VI,  1892,  p.  537,  PI.  XXVI, 

fig.  1. 

Carapace  oblong-oval,  very  convex,  and  marked  with  irregalar,  trans- 
Terse,  crenalated  lines  which  become  mach  less  marked  towards  the  sides 
and  posterior  end.  An  impressed,  nearly  straight,  transverse  line  behind 
the  front,  and  an  impressed  line  which  is  concave  in  front  on  the  median 
region.  Median  lobe  of  the  front  subtriangaiar  but  roanded  at  the  tip; 
the  lateral  lobes  are  triangular  and  acute  and  project  farther  forward  than 
the  median  lobe  from  which  they  are  separated  by  round,  smooth  sinuses. 
Antero-lateral  margins  serrated.  Eye-stalks  long  and  very  slender.  Sec- 
ond joint  of  the  antennal  peduncle  furnished  with  three  spines  of  which 
the  median  is  the  largest  and  upturned  at  the  tip;  lowest  spine  smallest; 
superior  spine  more  or  less  upturned;  flagellnm  very  long,  curved  and 
bent  back  under  the  body.  Merns  of  the  maxillipeds  with  the  lobe  at  the 
antero-internal  angle  rounded.  First  pair  of  thoracic  legs  with  a  strong 
spine  at  the  supero-distal  angle  of  the  carpus  and  at  the  infero-distal  angle 
of  the  propodus;  dactyl  ovate.  Dactyls  of  the  second  and  third  pairs 
falcate,  very  broad  at  the  base,  and  subacute  at  the  tip.  Telson  narrowly 
triangular,  acute;  outer  surface  convex,  smooth,  glossy;  margins  raised 
and  furnished  with  two  rows  of  hairs,  the  inner  row  lying  on  the  surface. 

Length  of  carapace,  29  mm.;  width,  23  mm.;  length  of  telson,  19  mm.; 
width  of  telson,  9.5  mm.;  length  of  abdomen  when  extended,  37  mm. 
The  ratio  of  the  length  of  the  carapace  to  its  breadth  is  quite  variable. 

Oregon  to  Panama  on  sandy  beaches. 

Family  ALBUNEID^. 

Anterior  legs  more  or  less  perfectly  chelate.  The  maxillipeds  are  sub- 
pediform  or  only  moderately  expanded,  and  furnished  with  an  exognath. 
Telson  not  elongated,  generally  ovate  and  lamellate. 

Genus  Blepharipoda  Randall. 

Eye-pednncles  very  slender,  elongated,  cylindrical,  and  articulated  in 
the  middle.  Antennules  and  antennce  rather  long,  with  mnltiarticulate 
flagella.  Antennte  devoid  of  an  acicle.  Merus  of  the  maxillipeds  narrow, 
similar  to  the  carpus;  carpus  not  produced  at  its  antero-external  angle. 

Typt. — B.  0€cidentali9  Randall. 
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Blepharipoda  occidentalis  RundalL 

Btepharipoda  occidfnlah)   Ranoali,,    Juum.  Acad.   fJat.  Sei.  Phila.,  Vol. 

VIII,  1839,  p.  1.11,  PI.  VI.  GiBBEa,  Proc.  Am.  Asa.  Adr.  Sci.,  1950, 
p.  187.  Da.va,  Graat.  U.  B.  Eipl.  Eipd.,  Part  I,  1852,  p.  406.  Srtup- 
SON,  Journ.  Boat.  8oo,  Nat,  Hist.,  Vol.  TI,  1857,  p.  486;  Proo.  Acad. 
Nat.  &oi.  Fhila.,  ISoS,  p.  230.  Mieb.4,  Joatu.  Lina.  Soo.  Lundoa, 
Vol.  XIV,  1879,  p.  334.      ORTMA.fs.   Zool.   Jatrb.  Abth.  f,  Sjnt.,  Bd. 

IX,  18fl6,  p.  222. 

Carapace  oblong,  Bcsbrons  iu  Itoiit,  btit  smooth  and  pnnotate  behind. 
The  middle  o[  Ihe  oAmpaofl  ia  eUvatsd,  forming  n  langitudinal  rid|;e  which 
ends  anteriorly  ju  a  apiue  imueJiatsiy  nehintl  the  (rnaSTSTi'e  posltronlal 
impression.  A  tmuHTerse  impresBiou  behiud  the  mediaa  regiou  and  an 
oblique  one  on  either  side  termiiiBtiug  at  the  lai^t  lateral  spiue.  Front 
with  a  rae<liao  apine  separated  by  a  tonnded  siuns  from  the  more  promi- 
nent triangular  spine' tipped,  laternl  teeth.  Autero-lataral  margin  with 
three  large  spines  aod  a  smaller  fourth  spine  eome  distance  fiirChcr  bank. 
The  last  joint  of  the  eye-pednucles  is  but  little  lunger  than  the  preceding 
one.  Antennules  with  the  upper  flagellum  long  (over  one-bni(  the  length  i 
of  the  carapace)  and  stmugly  ciliated;  lower  flagellnm  scaroely  as  lonn;  as 
the  peduncle.  PedMucle  of  the  niitenii«>  long  (nearly  one-half  the  length 
of  the  carapace),  the  last  two  joints  cylindrical  and  ciliated  on  the  outer 


side,  and  somewhat 

niillipeds  dentate  on  the 
nl  angle;  eioguath  reach- 
eras.  Chelipeds  strong; 
L   the   lower   aide;  carpss 


snrtscei  flagellum  curled,  s 
shorter  than  the  peduncle. 
inner  margin  and  produced  at  the  antero-interi 
ing  considerably  beyond  the  middle  of  Ihe  i 
merus  short,  stoat,  with  one  or  more  spines  o 
scabrous  externally,  with  the  aupero-diatal  angle  prodnced  into  a  large, 
compressed,  triaugulnr,  spine-tipped  tooth;  at  the  base  of  this  tooth  the 
upper  margin  is  armed  with  a  variable  number  of  spines,  and  there  may 
be  several  small  spines  on  the  anterior  edge;  hand  fiattened.  the  onter 
surface  scabrons  and  famished  with  (wo  spinea,  one  near  the  base,  Ihe 
other  bebiod  the  gap  between  the  fingers;  a  spine  near  the  middle  of  the 
lower  margin,  in  front  of  which  there  may  be  several  smaller  ones;  pollel 
broad,  triangular,  much  compressed,  with  the  inner  margin  armed  with  a 
variable  number  of  spines;  dactyl  rather  slender,  curved,  and  spiny  on 
the  outer  edge.  The  ambulatory  legs  have  the  anterior  margins  of  the 
carpi  epiuulous  and  the  antero-distal  angles  produced;  dactyls  snbfalci- 
form,  but  varying  greatly  in  shape  in  the  different  pairs.  The  slender  last 
pair  of  legs  ends  in  a  small,  well  developed  chela.  The  lateral  eipansious 
of  the  lifth  abdominal  segment  are  subacute.  The  inner  ramus  of  the 
aropods  is  narrower  than  the  outer  and  articulated  near  the  middle  of  tbs 
side  of  the  peduncle,    the   outer   one  joined  to   the  tip.      Telson   short, 
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saborbicnlar,  thick  and  oonyez  in  the  middle,  but  with  the  sides  laminate. 
Length  of  carapace,  46.5  mm.;  breadth  of  carapace,  35  mm. 
Length  of  carapace,  47     mm.;  breadth  of  carapace,  36  mm. 

San  Diego  (Randall) I  Monterey  (Miers);  Santa 
Monica,  Calif. I  Estero  Bay!  San  Qiientin  Bay,  Lower 
California! 

Genus  Lepidopa  Stimpaon. 

Eye-pedandes  lamellate,  compressed,  almost  sqnamiform;  oornete  radi- 
mentary.  Antennnles  long.  Antennie  with  a  yery  small  accessory  joint; 
flagellnm  yery  short.  Mazillipeds  with  the  fonrth  joint  prodaced  at  the 
antero-external  angle  into  a  lobe  which  reaches  to  or  beyond  the  distal 
extremity  of  the  fifth  (penaltimate)  joint. 

Type. — L,  acutellata  (Pabb.)  ^ 

Lepidopa  my  ops  St. 

Lepidops  myopa  Stimpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,  1860,  p. 

241.     Miers,  Jonrn.  Linn.  Soc.  (Zool.)  London,  Vol.  XIV,  1870,  p.  333, 

PI.  XrV',  fig.  16. 
Lepidopa  myops  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  IX,  1896,  p.  226. 

Carapace  oblong,  with  an  obtuse  median  ridge,  and  marked  with  trans- 
verse grooves.  Front  trilobed,  the  median  lobe  ronnded  and  shorter  than 
the  lateral  lobes,  which  are  acnte.  A  spine  at  the  autero-lateral  angles. 
Posterior  margin  of  the  carapace  deeply  concave  in  the  center.  Ocalar 
peduncles  oblong,  broadly  rounded  in  front,  the  cornea  when  present 
minute  and  located  on  the  margin  near  the  antero-lateral  angle.  Anten- 
nnles ciliated  and  over  twice  the  length  of  the  carapace.  Antennte  shorter 
than  the  carapace;  a  thin  lamina  on  the  inner  side  of  the  basal  joint; 
acicle  minute;  flaelglum  scarcely  as  long  as  the  peduncle.  Chelipeds  stout; 
hand  high,  and  strongly  compressed;  pollex  very  short  and  curved;  finger 
rather  slender,  curved,  and,  when  closed,  lying  nearly  at  right  angles  to 
the  long  axis  of  the  hand.  The  dactyls  are  compressed,  falcate,  dissimilar. 
The  second,  third,  and  fonrth  abdominal  segments  are  furnished  with 
wide,  wiug-like  expansions  which  diminish  in  length  and  breadth  pos- 
teriorly.   Telson  about  as  wide  as  long  and  rounded  at  the  sides  and  apex. 

Length  of  carapace,  15  mm.;  breadth,  17  mm. 

Cape  St.  Lucas  (Stimpson);  Lower  California!  San 
Diego  (five  specimens)! 

The  small  teeth  on  the  median  frontal  lobe  mentioned 
by  Stimpson  are  present  on  only  a  part  of  the  speci- 
mens I  have  seen. 
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Subtribe  GALATHEIDEA. 

Kuslnim  preiteut.     BoJy  Batteuei),   [he   carapace   divided   by  a  later*!  I 

(amiiuonral)  liue.    Abdomeu  Hitttened.  the  sides  of  the  segments  generally  I 

ktei'all;  produced.     Tail-tin  ivell  develnpud.    PterygoBtoniiaD  regions  fr««  { 

from  the  epiatome.     Eiternal  antHnaa)  four-jointed,  the  aeuond  and  third  ' 
joiuts  fused:  ncida  Miinll  or  Hbsenl.     First  pair  of  pereopods  ohelste;  the 
Inat  pair  chelate,  r  it  Jim  en  tar;,  nud  folded  in  the  bniochial  chauiber. 


Legion  PORCELLANINEA. 

Cni'apace  broad,  Bmooth.     AnleuDules  concealed.     Antennte  long  and   | 
generally  furnUhed  witb  a  HOale.     Iitcliiuiii  of  Ibe  maiillipeds  broad  nad 
flattenedi   rnerux  broad,  witb  a  prominent  inner  lobu.     Chelipedt  large, 
□fttn  flattened;  tint  three  pnirB  of   nmbntatory  legs  well  developed;  last 
pair  slender,  iuflexed.     Abdomen  loosely  bent  under  the  trunk. 

These  ciabs  in  the  form  of  the  carapace,  the  bend  of 
tho  abdomen,  and  in  their  flattened  raaxillipeda  resem-  | 
hie  the  Irue  Brachyura;  but  these  reseiuhlances  are  not 
indicative  of  true  affinity  for  both  groups  had,  in  all 
probability,  an  independent  origin  from  Macrouran 
ancestors. 


Genus  Petrolisthes  St. 

Carapace  mibovate.  depressed,  generally  longer  than  wide.  Front  trian- 
gular, entire  or  dentate,  asoally  depressed,  the  margins  more  or  less 
undolated.  Eyes  of  rather  large  size.  First  basal  joint  of  tbe  anleDnie 
very  short,  not  reaching  the  upper  margin  of  the  carapace;  the  second 
joint  is  flattened  and  more  or  leas  cristate;  flagellnm  long.  Clielipeda 
broad  and  flattened;  the  carpns  elongated,  with  or  without  teeth  on  the 
inner  margin.  The  dactyU  of  the  ambulatory  legs  are  short  and  stoat 
nud  terminate  in  a  single  claw. 
Type.—  F.  niolaceus  (Gdebin). 
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Petrolisthes  cinctipes  (Randall). 

Porrellana  cinctipes  Randall,  Joarn.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII, 

1839,  p.  136. 
Poreellana  rupicola  Stimpson,  Proc.  Boat.  8oc.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  85;  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  480,  PI.  XIX, 

fig.  2.     Batk  in  Lord's  Nat.  in  Vauooayer*s  Is.,  Vol.  II,  1866,  p.  276. 
Petroliathe8  rupicolus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Pbila.,  1858,  p.  227. 

LocKiNOTON,  Ann.  Nat.  Hist.  (5),  Vol.  II,  1878,  p.  396.     Newcombe, 

Ball.  Nat.  Hist.  Brit.  Col.,  1893,  p,  30. 
Petrolisihea  cinctipes  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  X,  1897, 

p.  278. 

Carapace  longer  than  wide,  and  quite  distinctly  areolated;  the  anterior 
portion  is  rongheued  by  minate  prominences  and  the  branchial  regions 
are  transversely  finely  striated.  Front  triangular,  depressed,  blant,  trans- 
versely concave  above,  with  a  roanded  notch  on  either  side  of  the  base 
next  to  the  orbit.  Antero-lateral  margin  marked  by  a  raised  line.  Oonlar 
pedancles  somewhat  flattened;  superior  margin  of  the  orbit  slightly  con- 
cave. Auteunal  peduncle  granulated;  the  flagellum  may  exceed  one  and 
one-half  times  the  length  of  the  carapace,  and  is  furnished  with  a  few 
setce  which  are  longer  than  the  width  of  the  joints.  Ischium  of  the  max- 
illipeds  finely  rugose,  the  distal  margin  transverse  and  broadly  rounded; 
the  outer  border  is  prolonged  into  a  lobe;  the  lobe  on  the  inner  side  of  the 
merus  is  prominent  and  distally  rounded.  Chelipeds  granulated  above; 
a  small  tooth  at  the  antero-distal  angle  of  the  merus;  carpus  slightly 
tapering  towards  the  distal  end;  no  teeth  on  the  anterior  margin  but  the 
inner  angle  is  prominent  and  evenly  rounded;  the  posterior  surface  of  the 
carpus  is  rugose,  the  upper  edges  of  the  projecting  rugte  forming  a  rough 
ridge  along  the  posterior  margin  which  terminates  distally  in  a  tooth; 
hands  strongly  flattened,  outer  edge  acute,  nearly  straight  along  the  mid- 
dle; tips  of  the  fingers  curved.  Ambulatory  legs  more  or  less  rugose,  the 
merus  expanded  and  nude;  propodi  hairy  and  furnished  with  a  few  short 
spinules  near  the  distal  end  of  the  posterior  margin;  dactyls  short,  hairy, 
curved,  acute,  and  generally  furnished  with  a  few  minute  spines  below. 
The  posterior  pair  of  sutures  in  the  telson  is  oblique. 

Length,  20.5  mm;  breadth,  19.75  mm. 

Vancouver's  Island  (Bate,  Newcombe);  Humboldt 
County,  Calif.!  San  Francisco  Bay!  Monterey!  Santa 
Barbara!  Santa  Catalina  Island!  San  Diego!  San  Miguel 
Island;  west  coast  of  Lower  California  and  Gulf  of  Cali- 
fornia (Lockington). 
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This  is  one  of  the  most  common  of  our  California 
crabs  and  is  generally  found  under  rocks  at  low  tide. 
According  to  Ortmann  (I.e.)  "  Die  in  Philadelphia 
aufbewahrten  Origiiiale  Randall's  zeigenj  dass  cincHpes 
dieselbe  Art  ist  wie  rupicola.  Der  von  Randall  ange- 
gebene  fundort  '  Sandwich-Ins.'  beruht  offenbar  auf 
der  unter  seinem  Material  vorgekommeuen  Verwechs- 
lung  der  Localitateu."  I  am  unable  to  follow  Ortmann 
in  uniting  eriomerua  St.  with  this  species.  The  two 
forms  occur  together  on  a  great  part  of  the  Californis 
coast  and  keep  perfectly  distinct. 

Petrolisthes  eriomerus  St. 

Pelroliiithtf  eriomerus  Stimpson.  Ann.  N.  Y,  Lyo.  Nnt.  HUt.,  Vol.  X,  p, 
ng.     LocKisoTOs,  Ann.  Nat.  Hist.  (5),  Vol.  II,   1878.  p.  397.  ' 

Closely  allied  to  eincliptu.  Carapace  smoDlb  and  pnnotate,  though  thai*  * 
are  often  uiiuute  pniniioouces.  espeKiriUj  jiiileriorly,  whioh  are  not 
marked  as  iu  the  preceding  apeoies.  Front  not  ao  atronglj  defleied  aa  in 
einctipea.  The  antennie  may  be  over  twice  the  length  of  the  oaTapaos  and 
are  devoid  of  setie.  Distal  extremity  o£  Che  ischium  of  the  maiillipeds 
more  or  less  truncated.  Cbelipeds  longer  and  Bmoother  than  in  cincfi^ea,' 
the  carpus  ia  narrower  and  has  the  sides  parallel;  the  a ntero- internal  angle 
is  much  less  prominent  and  the  ridge  on  the  posterior  margin  rougher. 
The  merus  joints  of  the  ambulatory  legs  are  hairy  and  less  dilated  than  in 
the  preceding   species.    The  last  pail  of  auturea  on  the  telsou  is  trana- 

Humboldt  County,  Calif.,  to  San  Francisco  Bay! 
Point  Mendocino  (Slimpson)!  I  have  collected  numer- 
ous species  at  the  latter,  or  type  locality.  Oinctipes  is 
also  abundant  in  the  same  place. 

Genus  Pachycheles  Stimpson. 

Carapace  round-ovate,  or  suborbicular.  and  not  longer  tbau  wide,  the 
posterior  portion  of  the  subbraucbial  region  siibqaadrate  and  separated 
from  the  larger  anterior  portion  by  a  membranous  interval.  Front  but 
little  pi-odiiced,  subacute,  eJentnloiaa.    First  joint  ot  the  antenna!  peduncle 
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prodaoed  and  joined  to  the  margin  of  the  carapace;  second  joint  at  some 
distance  from  the  orbit.  Chelipeds  thick  and  roagheued;  carpus  short. 
Dactyls  short  and  terminating  in  a  single  claw. 

Type, — P,  grossimanua  (Querik). 

Pachycheles  rudis  St. 

PachycheUs  rudU  SriMPftoN,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,  1862, 
p.  76;  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  228.  Lockinoton,  Ann. 
Nat.  Hist.  (5),  Vol.  II,  1878,  p.  404.  Newcombe,  Bull.  Nat.  Hist.  Soc. 
Brit.  Col.,  1893,  p.  .30.  Obtmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  X, 
1897,  p.  294. 

Carapace  nearly  smooth,  qaite  strongly  convex  longitudinally,  and  finely 
striated  on  the  branchial  regions.  Front  short,  deflezed,  entire,  and 
hairy  above.  Sides  of  the  carapace  evenly  rounded  and  marked  by  a  raised 
line.  Sinns  in  the  posterior  margin  deep  and  sabacate  in  the  middle. 
Superior  margin  of  the  orbit  concave  but  not  raised;  outer  angle  of  the 
orbit  acute.  Distal  end  of  the  ischium  of  the  mazillipeds  evenly  rounded; 
inner  lobe  of  the  merus  prominent,  rounded.  Chelipeds  unequal,  with  a 
rough,  irregular,  granulated,  or  tuberculated  upper  surface,  which  is  more 
or  less  hairy;  merus  with  an  anterior  tooth;  carpus  short,  about  as  broad 
as  long,  the  anterior  margin  laminate,  angular,  and  often  furnished  with 
one  or  more  teeth;  the  posterior  margin  is  convex  and  the  upper  surface 
bears  two  more  or  less  evident  longitudinal,  granulated  ridges;  hands 
broad,  subtriangnlar,  very  uneven  above,  and  furnished  with  a  rounded 
protuberance  near  the  middle;  the  lower  surface  is  glossy  and  very  finely 
granulated  at  the  center,  but  the  granules  become  larger  towards  the  mar- 
gins; fingers  stout,  granulated.  Ambulatory  legs  stout  and  more  or  less 
rugose;  dactyls  short,  curved,  and  furnished  with  two  or  three  spines 
below;  posterior  margins  of  the  propodi  with  a  few  spines. 

Length,  14.5  mm.;  breadth,  15.25  mm. 

British  Columbia  (Newcombe);  Humboldt  County, 
Calif.,  to  San  Francisco  Bay!  Monterey!  Santa  Rosa  Is.! 
Santa  Catalina  Is.!  Found  under  rocks  at  low  tide. 
Lockington  states  that  he  found  young  specimens  of 
this  species  in  a  bottle  of  material,  without  label,  from 
Lower  California. 


ACADRUY    OF    : 


Pachycheles  pubesceos,  sp.  iiov. 

Oarapace  inborbtDulntp.  n<>t  no  convex  loagitudiDall;  as  in  rydii, 
more  or   lesa   distiaotly  Qieolntwi   iu   front,  where  it  is  mnrlieil  by  an 
trauSTeiBS  punctures.     Brniichial  regionti  transTeraely  atrisleil.     Sinn 
the  posterior  margiu  of  the  carapace  subacute  auti  uut  ueurlyi<u  deep  a-. 
the  pracediag  gpeoies.     Front  entire  moderately  defleied.  somewhat  pro-    I 
duced  Bud  louuded  in  theoenter.     The  membranous  interval  beparating   | 
(he  parlH  o{  the  jubbraiiohial  legion  ie  nearly  Tertical.     Eyoa  large, 
tennal  peduDcte  Dompresaed.    Superior  orbital  margin  concave;  postorbiiftl  J 
tooth  nauie.     The  ischiam  of  the  maxillipeda  la  liuely  tranHver»ely  rngosa  \ 
and  the  distal  margiu  is  more  or  lees  truDoated.     Upper  surface  of    tha    j 
cheiipeds  not  rugose  or  tubercalated.  but  coarsely  gtannlated  aud  Betose; 
grauutatioBfl   large,  smooth,  shining,  generally  transverse,    those  on   Iha 
hand  larger,  becoming  more  acute  towards  the  outer  side,  where  they  giva    | 
rise  to  a  denticulated  margin;  a  tooth  on  the  anterior  margin  of  the  a 
carpus  generallya  Little  wider  than  long,  the  anterior  mnrgin  laminate  and   | 
cnt   into   three  or  four   teeth  nimed  with  secondary  denticles,  which  a: 
most  uDmerons  on  the  proiioiHl   tooth;  hand  similar  in  sluipe  to  that  ot  J 
ruilit;  fingers  stout,  the  inner  margins  hairy.      Legs  stout,  setose.     Pio>f 
podi  and  daotyla  Hpinulons  below. 

Length  of  campnce,  15  mm.;  width,  15  mm.;  length  of  onrpus,  II.5 
width,  11.5  mm.;  length  of  hand,  22  mm.;  width,  13  mm. 

Drake's  Bay,  Calif.!  Farallon  Islands  I  Humboldt 
County,  Calif.! 

This  species  differs  from  Pachycheles  setimanua  (Lock- 
ington),  the  types  of  which  I  have  examined,  in  its 
somewhat  narrower  carapace,  more  prominent  front  and 
broader  pollex. 

Collection  of  the  University  of  California. 

Legion  GALATHEINEA. 

Carapace  elougatad,  generally  mgose.  and  quite  distinctly  areolated;  ros- 
trum prominent,  acute.  Ocular  peduncles  short  and  stout,  and  lodged  in 
incomplete  orbits.  Antennules  not  lodged  in  fossettes.  Antenote  with 
the  second  and  third  joints  often  coalesced;  flagellDm  long.  Uaiillipeds 
snbpediform,  the  ischium  and  merus  narrow.  Chelipeds  often  slender 
and  elongated.  Fifth  ambulatory  legs  feeble  and  iuSeied.  Abdomen 
broad  and  beut  under  the  body;  in  the  female  the  second  to  fiftb  segments 
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generally  bear  appendages;  in  the  male  there  are  often  seznal  appendages 
on  the  first  two  segments,  and  the  appendages  on  the  three  following 
segments  may  be  well  developed  or  rudimentary;  the  last  pair  of  append- 
ages it  always  well  developed  and  forms,  with  the  telson,  a  strong  tail-fin. 

Genus  Munida  Leach. 

Carapace  rugose,  generally  spinous,  the  cardiac  area  distinctly  defined; 
the  infero-lateral  regions  are  not  swollen  out  and  are  separated  from  the 
dorsal  surface  by  a  well  defined  margin.  Rostrum  slender  and  styliform, 
with  a  supraorbital  spine  on  either  side  of  the  base.  Ocular  peduncles 
free;  eyes  normal.  Chelipeds  and  ambulatory  legs  elongated  and  slender. 
One  or  more  of  the  abdominal  segments  usually  furnished  with  a  series  of 
spinules  on  the  anterior  dorsal  margin. 

Type. — M,  rugosa  (Fabb.). 

This  genus  is  represented  off  the  coast  of  California 
by  a  species  Munida  (Grimothea)  gregaria^  the  Oalathea 
gregariaoi  Fabricius,  which  still  appears  to  be  of  uncer- 
tain systematic  position.  Miers  considers  it  the  young 
of  Munida  aubrugoaa,  while  Henderson  thinks  it  doubtful 
that  such  is  the  case.^  Owen^  reports  this  species  from 
"off  San  Francisco." 

Genus  Pleuroncodes  St. 

Near  Munida,  Carapace  rugose,  with  the  infero-lateral  margins  swollen 
out  so  that  the  sutures  (anomoural  lines)  areyisible  from  aboye.  Rostrum 
styliform,  with  a  supraorbital  tooth  on  either  side  of  the  base.  Ocular 
peduncles  free;  eyes  large,  normal.  Insertion  of  the  antennie  not  con- 
cealed beneath  the  antero-lateral  angles  of  the  carapace.  Merus  of  the 
mazillipeds  unarmed,  the  penultimate  joint  slightly  dilated. 

7)fpe. — P.  monodon  (Milxe-Ed wards). 


1  See  Mien'  CftUlogne  of  New  Zealand  Cmstacea.  p.  188 ;  Henderson.  Cballenfer  Reports 
Vol.  XXVn.  p.  124;  and  Milne-Edwarda  and  Bourler,  Ann.  Scl.  Nat.  (7),T.  XVI.  18M 
pp.  386  and  814. 

*  Z5olog7  of  Beecby's  Voyage.  Crustacea.  1839,  p.  87. 
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PleuroQcodes  planipes  St. 

PbaroneodtM   planipa  SriMF^inv.  Auq.  Tf.  V.   Lye.  Nat.  Hist.,  ToL  TO,    | 
ISaO,  p.  24S.     A.  MilnE'Kdwasds,  and  Booviek,  Ann.  Soi.  Nat.  (7), 
T.  XVI.  1894,  pp.  W8  aud  245. 

CloBely  allied  to  P.  monodon  from  the  coast  of  Uhili.  Cuftpsoe  erosstd 
bjr  getose  etri»  but,  with  the  etception  ot  a  tew  spiunles  beMnd  the  Bnpra- 
orbital  teetli,  devoid  oi  apiueB.  Roalram  long,  very  sleader,  aeabrous 
abore,  and  aontinned  back  upon  the  oarapaoe  aa  a  cariua;  suplaorbital 
teolh  Hpiii»-Uke.  A  apine  at  the  ronuded  aatero-lateral  angle  of  the  ran' 
pai;e,  behind  which  there  are  a  few  spines  on  the  margin.  Ocnlar  pad- 
uiicleB  not  reauhiog  the  tip  ot  the  TOsttum;  eyes  large.  Haiilliped«  with 
n  small  spine  at  the  an tero -interna I  angle  of  the  ischium;  peuallinmtfl 
jyiul  m odera I eiy  dilated.  Chelipeds  lougp  slander,  and  spinoasj  menu 
slender,  trigonoas,  spiniilona,  especially  on  the  edges,  and  geuerallj  ei- 
oeediug  (he  tip  of  the  lostrnmi  carpaa  spiuons;  hand  long,  narrow, 
apinnloiis.  with  the  appei  and  lower  margins  parallel;  lingers  slender, 
atraight,  longer  Chan  the  palm,  the  tips  curved.  Ambulatory  legs  soft- 
brouB,  ciliated,  with  the  panuUimate  joints  Qallened.    Abdomen  devoid  Of 

"This  species,"  says  Stimpson.  "  Hves  in  the  open 
■ocean,  and  is  sometimes  found  in  vast  quantities  in  the 
Pacific  off  the  American  Coast.  It  was  taken  by  Mr. 
Grayson  in  N.  lat.  24°,  W.  Ion.  130°.  In  March,  1859, 
it  was  thrown  ashore  in  considerable  numbers  at  Mon- 
terey, California." 

Ninety  miles  southwest  of  San  Francisco,  Calif.!  150 
miles  southwest  of  Cape  St.  Lucas,  Lower  California, 
numerous  specimens! 

Subtribe  PAGURIDEA. 

Carapace  with  a  lateral  (anomoural)  line.  Pterygoatomian  regions  free 
from  the  epistome.  Eilerual  autennie  with  a  fire-joiuted  peduncle  and, 
generally,  with  an  acate,  movable  aoicle.  Fir»t  pair  of  pereopods  large, 
chelate,  often  uueqnai;  last  pair  small  and  generally  more  or  Iobb  ohelats. 
Abilomen  asymmetrical,  the  lower  aud  often  the  upper  aide  membranona; 
the  appendages  generally  reduced  or  absent,  aud  commonly  oocurringonlj 


I 
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Legion  LITHODINEA. 


Carapace  broad,  often  resembling  that  of  the  Brachyara.  Rostram 
generally  well  developed.  Third  ambulatory  legs  snbeqnal  to  the  preced- 
ing pair;  last  pair  feeble,  chelate,  and  folded  in  the  branchial  chamber. 
Sternam  wide.  Abdomen  bent  under  the  thorax;  in  the  male  it  is  devoid 
of  appendages,  but  in  the  female  the  first  segment  miy  bear  a  small  pair, 
and  each  of  the  four  following  segments  often  has  an  appendage  only  on 
the  left  side. 

Kkt  to  the  Qbneba  of  Lithodinea. 

Carapace  smooth  and  produced  laterally  into  two  wings,  which 

conceal  the  ambulatory  legs Cryptoliihodts. 

Carapace  not  so  produced. 

Carapace  devoid  of  spines  or  tubercles  on  the  upper  surface. 

Carapace  much  flattened,  hairy Hapalogaaler. 

Carapace  not  much  flattened ;  aoicle  curved (EdigncUhua. 

Carapace  not  much  flattened;  acide  straight DertnaturuM. 

Carapace  with  spines  or  tubercles  above. 

Carapace  with  deep  pits  above PhylloVUhodes. 

Carapace  not  deeply  pitted. 

Abdomen  membranous.     Carapace  spiny AeanthoUthodes, 

Abdomen  furnished  with  calcareous  plates. 

Carapace  tuberculated Lopholithodea. 

Carapace  spiny Lithodes. 

Genus   Hapalogaster  Brandt. 

Carapace  flattened  and  marked  with  chitinons,  uncalcified  lines;  lateral 
margin  with  teeth  or  spines.  Last  joints  of  the  external  maxillipeds 
dilated.  Chelipeds  depressed,  very  unequal;  hands  more  or  less  trigonal, 
moving  horizontally.  Ambulatory  legs  depressed.  Abdomen  soft,  loosely 
inflexed,  the  basal  segment  with  a  transverse,  calcareous  plate  on  either 
side. 

Type. — H.  MerUnsH  Brandt. 

Hapalogaster  cavicauda  St. 

Hapalogaster  cavicauda  Stimpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII, 
1860,  p.  81,  PI.  I,  fig.  7;  Proc.  Acad.  Nat.  8ci.  Phila.,  1858,  p.  232. 
ScHALFEEw,  Melan.  bid.,  Tome  XIII,  p.  326,  du  Bull.  Acad.  imp.  sci. 
St.  Petersb.,  Tome  XXXV,  p.  332.  Boas,  Vid.  Selsk.  Skr.,  6  Boekke, 
Natur.  og  Math.,  Afd.  I,  2,  1894,  p.  194,  PI.  VI,  fig.  200.  Bouvier, 
Ann.  Sci.  Nat.  (7),  Tome  XVIII,  1894.  p.  166,  PI.  XI,  fig.  2,  and  PI. 
Xn,  figs.  1,  15,  27  and  29;  Ibid.  (8),  Tome  I,  1896,  p.  2,  et  seq. 
8 
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Boilj  Had  legu  mncti  fiattenei]  uud  donaelji  oQvered  vith  sbart  Iuut. 
Carapace  subcordatf,  uesrly  smooth,  bat  roagheoeil  or  graaalated  at  tbs 
inseitioDs  ol  the  hairs.  Front  short,  acute,  imirofflj  Irjangalai.  Post* 
orbital  tooth  larg«,  acnte.  uud  e>teiidiiig  uearly  as  far  forward  aa  Ihe  (rout. 
Snpenor  orbital  Qiargiu  concave  and  furnished  with  a  small,  acute  tooth 
which  is  separated  from  the  postorbital  b;  a  deep  fissure.  The  portion  ol 
the  an tero- lateral  margin  in  front  of  the  cervical  groove  is  convei,  anb' 
laminate,  edentate,  and  separated  from  the  portion  behind  the  groove  by 
an  incision;  two  marginal  teeth  at  the  origin  of  the  snturea.  Ocular 
peduncles  short,  hairj,  aud  swollen  at  the  base,  where  thej  ace  furnished 
with  a  small,  smooth  tubercle.  Aateunra  about  as  long  as  the  carapace; 
aoicle  ovate,  acute,  very  thin,  more  or  less  transparent,  and  margined  bj 
hairs  ou  both  sides;  a  smooth,  slender  spine  joined  beneath,  and  reaching 
nearly  to  the  tip  of  the  acicle.  Second  joint  ol  the  palp  of  the  maiillipeds 
with  a  rounded  inner  lobe;  Inst  joint  rounded  diitally  and  somewhat  flat- 
tened. Chelipeds  flattened,  not  tuberoulated,  anterior  marj^in  of  the  mern> 
produced  and  out  into  two  teeth;  carpus  produced  into  a  tooth  at  the  poB- 
lero-distal  angle  and  bearing  a  singlu  spine  at  the  proiimal  end  of  tha 
anterior  margin;  larger  hand  with  one  or  more  small,  caloareons  tubercles 
on  inner  face-behind  the  articulation  of  the  dactyl;  inner  margin  of  tfas 
smaller  hand  produced  into  a  rounded  lobe  behiad  the  base  of  the  daotyli 
the  fingers  of  the  smaller  hand  are  oicnvnted  within,  the  edges  corneous 
and  armed  with  small,  oalcareous  dentloles.  Ambnlatory  legs  mnch  flat- 
tened and  very  hairy,  the  anterior  margins  deeply  incised,  forming  four  or 
S*e  closely  approximated  teeth  on  each  of  the  larger  joints;  postero -distal 
angle  of  the  carpi  produced  into  a  tooth  or  lobe  which  is  very  prominent 
on  the  third  pair;  dactyla  short,  flattened,  the  curved,  cotueoas  tip* 
turned  obliquely  to  the  plane  of  compression.  The  abdomen  is  broad  and 
bent  abruptly  at  about  the  third  segment,  the  reflexed  portion  not  so 
hairy  as  the  upper  side;  the  calcareous  plates  on  the  basal  segment  are 
wide  and  separated  by  a  membranons  interval  in  which  there  is  no  median 
plate.  In  the  female  the  left  side  of  the  abdomen  is  coriaoeons  and  seg- 
mentally  incised. 

Eiengthof  carapace  from  tip  ol  rostrum,  IT  mm;  breadth,  19  mm.;  length 
ol  large  hand,  28  mm.;  length  of  small  hand,  20  mm. 

Northern  to  southern  California!  Monterey  (Stimp- 
3on)!     Found  under  rocks  at  low  tide.     Common. 
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Hapalogaster  Mertensii  Brandt. 

HapalogaBUr  Merterutii  Brandt,  Melanges  biologiqaes,  Tome  I,  fSdO,  p. 
58.  Stimpsox,  Jonrn.  Boat.  Soo.  Nat.  Hist,  Vol.  VI,  1857,  p.  480. 
ScHALFEKw,  M^lang.  biol.,  Tome  XIII,  1892,  p.  327,  figs.  4  and  5a, 
da  Bull.  Acad.  imp.  soi.  St.  Pelersb.,  Tome  XXXV,  1892,  p.  333. 
Newcombb,  Ball.  Nat.  Hist.  Soc.  Brit.  Col.,  1893,  p.  28.  Bouvikb, 
Ann.  Sci.  Nat.  (8),  Tome  I,  1896,  p.  4  et  seq. 

Carapace  with  scattered  tufts  of  setce  on  the  upper  surface.  Rostrum 
acuminate,  longer  than  in  cavicauda,  A  large,  sharp  spine  at  the  outer 
orbital  angle,  and  a  smaller  sharp  spine  on  the  superior  orbital  margin, 
separated  from  the  last  by  an  incision.  No  marginal  spines  in  front  of  the 
cervical  groove,  but  behind  it  there  are  five  slender  spines  which  decrease 
in  size  posteriorly.  Merus  of  the  large  cheliped  armed  in  front  with  a  pair 
of  large  spines  having  a  small  spine  on  either  side;  carpus  armed  with 
several  spines  subserially  arranged;  hand  narrow,  with  three  rows  of 
large  spines  on  the  outer  surface  and  a  row  of  smaller  spines  on  the  upper 
edge;  in  the  smaller  hand  there  are  four  spines  on  the  outer  border,  three 
on  the  inner  edge,  a  row  of  three  spines  on  the  upper  surface  near  the 
inner  side,  and  a  single  spine  between  this  row  and  the  outer  edge  near  the 
gap  between  the  fingers.  Ambulatory  legs  armed  with  sharp  spines  on 
■the  anterior  margin. 

Described  from  five  specimens  in  the  National 
Museum  from  Kadiak,  Alaska  (No.  19471),  collected  by 
W.  J.  Fisher. 

Sitka  (Brandt);  Kadiak  (Schalfeew) !  British  Columbia 
{Bouvier);  near  Victoria  (Newcombe). 

Hapalogaster  Grebnitzkii  Schalfeew. 

Hapalogaster  Orelmitzkii  Schaltkew,  M^lang.  biol..  Tome  XIII,  1892,  p. 
329,  figs.  3a  and  36,  du  Bull.  Acad.  imp.  sci.  St.  Petersb.,  Tome 
XXXV,  1892,  p.  335.  Bouvikb,  Ann.  Sci.  nat.  (8),  Tome  I,  1896,  p.  4 
et  seq. 

Closely  allied  to  Meriensii.  Carapace  devoid  of  prominent  tufts  of 
setiB.  Bostrum  prominent,  acuminate;  a  large  spine  at  the  outer  orbital 
angle  and  a  sharp  spine  on  the  superior  orbital  margin  which  is  relatively 
larger  than  the  corresponding  spine  in  the  preceding  species.  Margin  of 
the  carapace  behind  the  ceryical  groove  armed  with  five  spines,  which 
decrease  in  size  posteriorly.  Legs  armed  with  setose  spines.  The  merus 
of  the  large  cheliped  is  similar  to  that  of  Mertensii,  but   the  carpus   has 


116  CALIFORNIA    ACADEMY    OF    SCIENCES, 

fewer  Bpines  above;  haud  shaped  ae  ia  Mtrltiuiii,  bat  bsTiag  only  Iwt^ 
toWB  of  apines  on  the  outer  enrfnce  hdiI  a  row  of  amal)  Epiliea  do  t 
edge;  there  is  a  hroad.  sniootb  iulervnl  ou  the  outer  snrlsce,  ' 
Mnrtfnni  is  armed  wilh  [he  mefJian  row  of  spines.  The  nuniher  and  | 
arrangement  of  the  spinea  on  the  Bmntler  hand  is  the  same  as  in  The  prA>fl 
ceding  species,  with  the  eioeption  that  there  is  no  apine  behind  the  | 
between  the  lingers. 

Described  from  numerous  specimeus  in  the  National  t 
Museum  from  Humboldt  Bay  (No.  19443,  Albatross  col- 
lection); Behring  Is.,  Kadiak  1b.  (Schalfeew). 

Genus  Dermaturus  Brandt. 

CnnLpHce  more  or  less  lyrnte,  devoid  ol  prominent  spines  or  tnberolM 
and  marked  with  transverse  atriie:  lalernl  margins  nuarmed,  Bostrum 
triaugnlnr,  simple.  A  amall  tooth  on  the  margin  of  the  orbit  within  the 
outer  orbital  angle.  First  and  aeooud  joints  of  the  antenna  with  a  spine 
at  the  outer  angle;  acide  oblong,  Btraiglit;  last  two  Joints  of  (be  pednuid* 
8abaj>liadrieal.  LaE<t  two  joints  of  the  tnaxillipeds  uot  dilated.  Cfaelipedi 
Tery  unequal,  not  flattened;  hauda  rounded,  lingers  excavated  within. 
Ambiilalury  legs  snbcylindrical;  dniilyln  spiny  below  uud  armed  with 
long,  sharp  claws.     Abdomen  soft,  loosely  infleied. 

Type.—D.  ISaadUi  Brandt. 

Dermaturus  Mandtil  Brandt. 

DermaUiriii    MandtH    Bkasut,    Ball,   phys.^malh.   Acad.   imp.   sei.   St. 

Peterab.,   Tome   Vin,    1S50,   p.  50;   Melanges  biologiques.   Tome  I, 

1850,   p.  58.     Stiupsos,   Proc.   Acad.  Nat.  Sci.  Phila.,   1858,  p.  232. 

BooviKB,  Ann.  8ci.  nat.  (7),  Tome  XVIU,  18flS,  p.  173;  /bid.  {S),  Tome 

I,  1896,  p.  19, 
HapahgaiUr  MandUi  ScnALFEEw,  Melang.  biol.,  Tome  XIIl.  1892,  p.  332, 

Bgs,   2  and  5c,  dii  Bull.  Acad.   imp.  aci.  St.  Peterab.,  Tome  XXXV, 

1892,  p.  338. 

Carapace  unrruwl;  lyrate,  not  much  wider  behind  than  in  front,  the 
npper  surface  unarmed,  but  marked  with  prominent,  Iranaverse  strile,  th« 
anterior  edges  of  which  are  furuishbd  with  short,  appressed  aette.  Bos- 
trum  prominent  triangular,  having  a  minute  knob  of  grannies  just  behind 
the  acute  tip.  Outer  orbital  angles  acute,  reaching  about  as  Ear  forward 
as  the  middle  of  the  rostrum;  a  small,  bat  prominent  tooth  on  the  trans- 
■verse  posterior  margin  of  the  orbit  a  short  distance  internal  to  the  outer 
angle.     Eje-pedunclea  with  transverse,   setose  ridges.     The  spine  at  the 
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oater  angle  of  the  Heoond  joint  of  the  antenna  is  long  and  narrow,  reach- 
ing beyond  the  middle  of  the  acicle;  acicle  narrow,  oblong,  straight,  the 
tip  ronnded,  the  margins,  especially  the  inner,  setose.  The  last  two  joints 
of  the  maxillipeds  are  not  dilated.  Ghelipeds  with  transverse  granulated 
ridges  which  are  famished  with  a  fringe  of  appressed  sette  on  the  distal 
side;  meras  of  the  large  cheliped  with  5-6  teeth  on  the  anterior  margin; 
carpus  armed  in  front  with  three  teeth,  the  proximal  one  being  quite 
prominent;  hand  crossed  by  doable  rows  of  grannies  which  become 
broken  up  into  separate  groups  on  the  poUex;  fingers  with  tufts  of  setsd; 
merus  of  the  small  cheliped  armed  in  front  with  several  spines  which 
decrease  rapidly  in  size  towards  the  distal  end;  anterior  margin  of  the 
carpus  with  three  teeth,  the  proximal  one  much  the  largest;  hand  narrow, 
anterior  margin  of  the  palm  with  four  small  teeth  at  the  ends  of  lines  of 
granules;  fingers  hairy,  longer  than  the  palm;  a  group  of  granules  above 
the  base  of  the  dactyl.  Ambulatory  legs  crossed  with  setose  strisd;  claws 
long  and  sharp. 

Described  from  two  specimens  obtained  from  the 
National  Museum. 

Pribyloff  Is.  (Brandt);  Kadiak  Is.;  Behring  Is.  (Schal- 
feew);  lat.  55°  34'  30"  N.;  Ion.  162°  31'  45"'  W.;  19 
fathoms! 

Genus  (Edignathus  Benedict, 

Carapace  lyrate,  convex,  devoid  of  spines  or  tubercles  and  furnished 
with  a  short  simple  rostrum.  Anteunal  acicle  flattened,  the  inner  margin 
thick  and  concave,  the  outer  thin  and  convex;  last  two  joints  of  the 
peduncle  subcylindrical;  flagellum  long.  Maxillipeds  snbpediform;  the 
last  two  joints  dilated.  Chelipeds  unequal;  tips  of  the  fingers  excavated 
within.  First  three  pairs  of  ambulatory  legs  subequal,  subcylindrical; 
dactyls  with  curved,  corneous  claws.  Abdomen  soft,  thick,  broad,  and 
loosely  inflexed,  the  basal,  and  to  a  less  extent,  the  last  two  segments 
strengthened  by  calcareous  plates. 

Type.—O.  Brandti  (Schalfeew). 

This  genus  is  closely  allied  to  Derrnaturus  with  which 
it  has  been  united  by  Bouvier.  It  differs  from  Derma- 
turu8  in  having  a  more  or  less  crescent-shaped  acicle, 
in  the  different  marking  of  the  carapace,  and  in  not 
having  the  last  two  joints  of  the  maxillipeds  dilated. 
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(EdignathuB  Brandti  (Schalfe.eio). 

Hapalogater  Bramlli  Sthalfekw,  M^lalig.  bioK,  Tome  XIII,  1S92,  p.  330, 
figa.  1  and  5i.  dii  Bull.  Acnd.  imp.  soi.  St.  Petareb.,  Tome  XXXV.  1892. 
p.  336. 
(EilignatJiiii  GilU  Bknedhtt,  Proo.  D.  8.  Nat.  Moa.,  Vol.  X\TI,  18W.  p.  487, 
Dtrmaturui  Gilli  BauvisB,  Ann.  8oi,  nat.  (8),  Tome  I,  1896,  p.  l». 

Cnmpaoe  Ijrote,  convex  above,  nnd  covered  with  Bal  acale'like  plalea 
whioh  ace  eetoHe  on  llie  anterior  margin.  Hostrnro  short,  triangDlat,  aonie 
Hud  curved  dowDwards.  Onter  orbital  angEe  subacute,  the  inner  orbital 
tooth  reprsBeuted  by  a  minute  promiueuoe.  Upper  snrfare  of  the  anlennal 
acicle  [urniahed  with  minute  apiue^;  lower  Burfaoe  smooth.  Cbelipedfl 
very  unequal  and  covered  with  low.  grunnlated,  wart-like  tubercles;  in 
the  larger  obeliped  the  anterior  roargiu  of  the  merna  is  produced  aud  ant 
into  three  or  (out  teeth;  the  anterior  margin  of  Iho  carpns  is  furnished 
with  a  jagged  tooth  near  the  base;  the  hand  is  large  and  swollen,  the  tin- 
gera  are  somewhat  gaping  aC  the  base,  the  tips  eicavaCed  within.  lu  (fa« 
smaller  cheliped  the  process  on  the  anterior  side  of  the  merns  is  gener- 
ally cut  into  two  small  teeth;  a  tooth  on  the  anterior  margin  of  the  car- 
pus; the  hand  U  narrower  and  lens  tumid  than  in  the  large  cheliped;  ths 
flngers  are  deeply  cxoa vat ed  within  and  meet  nlougthe  entire  inner  margin; 
outer  oiar^jLzi  unrueuns  like  the  lip  aiiil  nrme'i  with  a  few  small  teefh. 
Ambulatory  legs  more  or  less  hairy;  a  groap  of  small  apines  on  the  intero- 
distal  angle  dt  the  propodi;  dactyls  ending  in  black,  curved,  acute  tips 
and  armed  below  with  live  or  six  black  apines.  Abdomen  covered  with  a 
short  pnbesceuce;  the  margins  fringed  with  long  hairs;  the  calcareoDB 
plates  on  the  last  two  segments  iiicouHpicuous,  Four  Iwo-jointed,  uni- 
ramons  appendages  on  the  left  side  of  the  abdomen  in  the  (emale.  The 
margin  of  the  left  side  of  the  abdomen  in  the  female  is  hardened  and  aeg- 
mentally  iucised,  but  this  is  not  the  case  in  the  male. 

Length  of  carapace  from  tip  of  the  roatrnm  to  the  posterior  emargina- 
tion,  15.5  mm.;  breadth,  15.5  mm.;  leugth  of  large  cheliped,  40  mm.; 
length  of  smalt  cheliped,  28  mm, 

Alaska  (Benedict)!  British  Colambial  Humboldt 
County,  Calif.,  to  San  Francisco  Bay! 

This  species  is  often  found  on  the  rocks  among  the 
mussels.  It  may  be  easily  recognized  by  its  lyrate 
carapace  covered  by  the  very  peculiar  scale-like  plates 
and  the  very  unequal  chelipeds  with  their  wart-like 
tubercles. 

Through  the  kindness  of  Mr.  Benedict  I  have  exam* 
ined  the  types  of  his  Gilli  (No.  18525,  U.  S.  Nat.  Mus.). 
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(Edignathus  inermis  (St.). 

HapalogasUr  inermis  Stimpsok,  Ann.  N.  Y.  Lyo.  Nat.  Hist.,  Vol.  YII, 
1860,  p.  243.  ScHALFESw,  Melang.  biol.,  Tome  XIU,  1892,  p.  326, 
da  Bull.  Acad.  imp.  soi.  St.  Petenb.,  Tome  XXXV,  1892,  p.  332. 
Newcombk,  Ball.  Nat.  Hist.  Soo.  Brit.  Col.,  1893,  p.  28.  BoaviKB, 
Ann.  Sci.  Nat.  (7),  Tome  XVIII,  1895,  p.  172. 

DernuUuma  inermis  Boutier,  Anu.  Soi.  Nat.  (8),  Tome  I,  1896,  p.  19. 

*'  Carapace  longer  than  broad,  smooth  above  except  where  some  minate 
transverse,  setose  scabrosities  or  minate  sqaamie  are  sparsely  distribated, 
occarring  most  abnndantly  toward  the  sides.  Margins  anarmed,  smooth. 
No  sinas  at  the  janctare  of  the  cervical  satare  with  the  lateral  margin. 
Bostram  convex  above,  almost  carinated;  apex  scarcely  aoate.  Inner 
orbital  tooth  minate,  iuconspicaoas.  Oater  orbital  tooth  (antero-exterior 
angle  of  the  carapax)  far  less  prominent  than  the  rostram.  Aciole  rather 
short  and  broad,  irregalarly  somewhat  dentated  along  the  exterior  margin. 
Feet  sabcylindrical,  almost  naked,  ragose  above  with  minate  and  some- 
what roanded  setose  tabercles;  dactylas  three-foarths  as  long  as  the  penalt 
joint  and  armed  with  a  long  augaicalas.  Plates  of  the  first  joint  of  the 
abdomen  narrow. 

"Length  of  carapax,  0.4;  breadth  posteriorly,  0.38  inch." 

Puget  Sound  (Stimpson);  Queen  Charlotte  Is.  (New- 
combe);  Sitka  (Schalfeew). 

Judging  from  Stimpson's  description,  0.  Brandti  is 
very  closely  related  to  this  species  and  not  improbably 
will  prove  identical  with  it.  The  setose  squamje  in  the 
specimens  of  Brandti  I  have  seen  were  thickly  set  in- 
stead of  '*  sparsely  distributed/'  the  upper  surface  of  the 
carapace  being  almost  entirely  covered  by  them,  except 
a  small,  narrow  area  along  the  median  line,  where  they 
were  small  and  scattered.  Stimpson's  specimen  was 
probably  immature  and  the  character  that  separates 
Brandti  maybe  due  to  age.  In  all  the  characters  except 
the  abundance  and  distribution  of  the  squama)  Brandti 
agrees  with  Stimpson's  description.  Schalfeew  consid- 
ered his  Brandti  closely  allied  to,  if  not  identical  with 
inermis,  and  Bouvier,  who  had  a  specimen  of  the  latter 
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at  hand,  states  that  it  agrees  perfectly  with  the  descrip-  1 
tiou    and    figures  of  Brandti.     The    specimen    Bouvier 
called  inermiH,  however,  may  not  have  been  that  species, 
for  if  it  agreed    perfectly  with    Schaifeew's    description   I 
and  figures  of  Brandti,  it  could  not  agree  perfectly  with 
Slimpsou's  description  of  iiiermis.    The  figure  of  Brandti   , 
shows  the  squama?  on  the  carapace  to  be  thickly  set. 

Genus  Acantbolithodes  Holmes. 

Carapnoe  tymte,  Qntteue.I,  aail  cox'erei]  wilL  setoBG  spines.  Bostrnm 
promiaent  aud  termiiirtted  by  strong  spines.  The  SrsC  basal  joint  of  tb*  I 
BUteanoi  ban  oue  or  mare  spiue«  ou  tlia  outer  side;  the  accoud  basal  joinl 
JH  produced  forwards  ou  the  outer  aide  iuto  a  long,  pointed  praoeaH  wboM 
later  marj;iu  is  armed  with  several  strong  xpines;  auioles  pointed,  spinj, 
joined  to  the  end  of  the  eecond  joint  above  the  spiuj  prouess;  fourth  auA 
tifth  bHsal  joints  Bulxiylindrical.  The  iachinm  of  the  maiillipeds  is 
widened,  produced  foTwerd  at  the  antero -internal  angle,  and  dentate  on  the 
iniiRr  mnigiii;  Ihs  last  two  jointfl  of  the  palp  arc  not  markedly  dilated. 
The  legs  are  covered  with  setose  spines;  chelipeds  of  moderate  size;  more 
or  less  unequal;  fingers  excavated  within  and  furnished  with  calcareous 
teeth  aud  corneous  eitremities.  First  of  the  three  pairs  of  ambulatorj 
legs  snbeqQal.  Abdomen  soft,  the  iulegnment  spiny;  the  first  and  last  two 
segments  stieugtheued  by  calcareoua  plates. 

Typ^.—A.  kUpldat  {BtiitPaos). 

AcanthoHthodes  hispldus  (St.). 

Dermaturui  lifpidus  Stimpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII, 
1860.  p.  242.  Whitb*vb.s,  Cau.  Nat.  (2),  Vol.  VIII,  1878.  p.  471. 
BonviBa.  Ann,  Sci,  Nat.  (7),  Tome  XVIII,  p.  174  et  acq.,  PL  XI, 
figs.  3  aud  16;  1894,  PI.  X.II,  figs.  2,  16,  and  31 ;  Ibid.  (8),  Tome  I,  1896, 
p.  19. 

Acanlholilhodea  hitpidui   Hol.ues,  Proc.  Cal.  Acad.  Sci.  (2),  Vol.  IV,  1895, 


Carapace  flatteneil,  lirrate,  covered  with  long  setose  spines,  which  become 
somewhat  larger  towards  the  margins.  Median  region  tumid  and  separated 
from  the  cardiac  by  a  very  deep,  transverse  snlous;  a  prominent  depression 
between  the  median  and  branchial  regions.  Bostrnm  quite  large  and  end- 
ing in  three  spines;  a  large  fourth  spine  above  and  behind  the  median  one. 
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Eye-p&d ancles  hispid  and  retractile  against  the  anterior  margin  of  the 
carapace.  Anteunules  large.  Antennas  shorter  than  the  carapace;  first 
basal  joint  with  a  spine  on  either  side;  second  joint  produced  into  a  long 
acute  process  whose  onter  margin  is  armed  with  four  or  five  spines;  acicle 
narrow,  acaminate,  armed  externally  with  numerous  spines  and  about 
equaling  the  lower  spiny  process.  Ischium  of  the  maxillipeds  with  two 
small,  subconical  teeth  on  the  outer  surface  near  the  antero-internal  angle; 
merus  hispid,  not  dilated,  and  longer  than  the  ischium;  last  joint  of  the 
palp  flattened  below.  Chelipeds  unequal,  very  spiny;  two  or  three  very 
large  spines  on  the  anterior  margin  of  the  merus  and  carpus;  in  the 
larger  hand  the  palm  is  inflated,  the  fingers  deflexed,  shorter  than  the 
palm,  excavated  within,  corneous  tipped,  and  furnished  with  calcareous, 
molar-like  teeth.  In  the  smaller  hand  the  palm  is  not  so  strongly  inflated, 
the  fingers  are  longer  and  straighter  and  more  deeply  excavated  within; 
the  corneous  tips  are  more  extensive  and  the  calcareous  teeth  are  smaller 
and  more  numerous.  Ambulatory  legs  spiny,  somewhat  compressed; 
dactyls  about  two-thirds  the  length  of  the  propodi.  Abdomen  short, 
broad,  and  soft,  the  spines  not  so  large  as  on  the  carapace;  on  the  basal 
segment  there  is  a  median  plate  and  two  wide  lateral  ones;  the  plate  on 
the  penultimate  segment  is  oblong;  the  last  one  is  small,  rounded,  and 
about  as  long  as  wide. 
Length  of  carapace  from  tip  of  rostrum,  58  mm.;  width  of  carapace,  56  mm. 

Monterey  (Stimpson)!  Vancouver's  Is.  (Whiteaves); 
''California''! 

A  rare  species.  Stimpson's  description  was  drawn 
from  a  small  female  which  was  somewhat  broader  than 
long,  .85  in.  by  .9  in.  Our  description  is  taken  from  a 
single  male  from  Monterey  collected  by  Dr.  Ritter. 

Genus  Phyllolithodes  Brandt, 

Carapace  triangular,  and  provided  with  rounded  tubercles  which  sur- 
round an  excavated  area  on  the  dorsal  surface;  lateral  margins  armed  with 
spines.  Rostrum  prominent,  ending  in  two  cornua.  Acicle  of  the  an- 
tennae cut  into  prominent  lobes.  Chelipeds  unequal,  spinose.  Ambula- 
tory legs  subcylindrical  and  armed  with  spines.  Abdomen  furnished  with 
calcareous  plates  in  which  is  a  central  membranous  area. 

Type. — P.  papilloBus  Bkandt. 


CALIFORNIA    ACADEMY    OF    HCIENCE: 


Phyllolithodes  papillosus  Brandt. 


Phgllolithodfs   jmpiUosu'.  Bkasut,    Bt.U.   phyB.-maLh.  Aead.  St.    Pet« 

Totce  Vn,  1840,  p.  175.     STrMFsoN,  Journ.  Boat.  800.  Sat.  Hiet.,  Vrf.   ] 

TI,    ISST,  p.  476;  Proc.  Aoad.   Nut'  Sci.  Pbila.,  1858,  p.  231;   A 

N.  Y.  Lye.  Nat.  Hist.,  Vol.  VU,  1862,  p.  80;  Wiiitbaves,  Can.  Nat.  (2),   J 


Vol.  Vm,   1878. 


.  Nat.  (7).  Tome  XVm,   ' 


1803,  p.   174.   PI  XI,   fig.  12;  PI.  XH,  figs.  14  aud  26;  PI.  XHI,  fig.  I; 

Ihid.  (S),  Tome  I,  I8DG.  p.  22. 
Pitalocerui  belUanui  Whiti,   Proc.  Zool.  Soc.  London,   1850,  p.  134,  PI. 

XLIl;  Anu.  Nnt.  Hist.  (2).  Vol.  XV,  1855,   p.  307.     Batk.  Proc.  Zool, 

Soc.  Loudon.  1864;  iu  Lord's  Nat.  in  VanoonTer'a  Is.,  Vol.  Q,  18M, 

p-  27S. 
Ciurapftoe  triaiigalar  and  coyeced  with  strawberry-like  tnberole*  whlok 
form  rk  amikller  elevated  triangle  whose  sides  are  pamllel  lo  the  aidea  of  the 
carapace;  a  pair  of  large,  deep  pita  ou  the  dorsal  surface.  Rostrnm  prom- 
iueut,  divided  iuto  two,  blunt,  diverging,  obliquely  oompresHed  horns, 
and  bearing  on  the  upper  ijide  a  high,  bilobed  orest.  On  the  under  sida 
of  the  rostram  there  is  a  spioy  prooestt  directed  forwards  and  oarring 
alij{htly  upwards,  above  the  base  of  which  is  a  pair  of  much  smnlleT  spines. 
Autero-lateral  margin  constricted  behind  the  hepatic  regions.  A  sabacnte 
splDS  at  the  outer  orbital  angle  which  is  directed  forwards,  downw&ids, 
and  slightly  inward;  two  spines  of  uneqnal  length  just  external  to  the 
poHtorbital;  behind  the  constriction,  the  antero-lateral  margin  is  armed 
with  three,  long,  slender,  rather  blunt  spines  which  eiceed  the  anterior 
ones  in  length.  The  postero- lateral  angles  of  the  carapace  are  prodnced 
outwards  into  flattened  eipansiona  which  bear  three  blunt  projections, 
the  anterior  one  of  which  is  elongated,  slightly  compressed,  pointing 
upwards,  outwards  and  forwards;  the  posterior  projection  is  short  and 
roanded.  Posterior  margin  of  the  carapace  transverse  and  fnrnisbed  with 
a  row  of  rnuuded  tubercles.  Auteunai  acicle  furnished  with  three  smooth, 
flattened,  sabequal,  spatulate  processes.  The  chelipeds  are  unequal  and 
thickly  covered  with  long,  slender,  more  or  less  compressed,  blunt  spines, 
which  are  largest  on  the  merus  aud  carpus  and  gradually  diminish  in  site 
toward  the  tip  and  lower  margin  of  the  hand;  the  two  hands  are  similar; 
lingers  stout,  corueo  us -tipped,  aud  eicavated,  the  outer  sides  furnished 
with  nnmerous  tufts  of  setie.  Ambulatory  legs  subequal,  subcylindrical, 
and  thickly  covered  with  long  spines  similar  to  those  of  the  chelipeds. 
Basal  abdominal  segment  nearly  vertical  and  deeply  pitted  on  either  side 
like  (be  following  segments. 

Length  of  carapace  from  tip  of  the  rostral  horn,  52  mm.;  width  between 
tips  of  poHierO'lateral  horns,  61  mm. 

Kadiak  Is.  (Brandt);  Vancouver's  I3.  (Bate,  Whiteave3); 
Monterey  (White);  "California",  several  specimens! 


I 
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Phyllolithodes  bicornis  (Bate). 

PeialoceruB  bicornis  Bate,   Proo.  Zool.  Soo.  London,   1864,   p.  664;   in 

Lord's  Nat.  in  VanootiTer's  Is.,  Vol.  II,  1866,  p.  271. 
PhylloliiKodes  bicornis  Bouyikb,  Ann.  Sci.  Nat.  (8),  Tome  I,  1896,  p.  22. 

This  speoies  is  evidently  closely  allied  to  papillosus.  The  carapace  is 
^'anteriorly  produced  into  two,  horizontal,  horn-like  processes.  The  sec- 
ond pair  of  antennas  have  a  compound  scale,  consisting  of  two  large  and 
two  short  compressed  processes,  and  a  third  joint  is  furnished  with  two  or 
three  sharp,  short  strong  processes.*'  This  species  differs  from  papillosus, 
according  to  Bate,  "in  haying  a  horizontal,  bifurcate  rostrum  to  the 
carapace,  being  more  distinctly  tuberoulated,  and  in  the  pereopoda  being 
more  strongly  spinated." 

Color,  yellow,  with  purple  between  the  tubercles. 

*'  Dredged  in  Esquimalt  Harbor  in  ten  fathoms  of 
water." 

The  character  of  the  rostrum  does  not  distinguish  this 
species  from  papilloauSj  as  I  have  seen  in  the  latter 
species  all  stages  between  prominent  rostral  spines  and 
shorty  blunt  knobs.  Of  the  other  distinguishing  char- 
acters I  cannot  speak.  Had  not  Bate  specimens  of 
papillo8iL8  from  near  the  same  locality  for  comparison, 
one  would  be  inclined  to  regard  this  species  as  a  syno- 
nym of  the  preceding  one. 

Genus  Cryptolithodes  Brandt. 

Carapace  transverse,  nearly  smooth,  high  in  the  middle  and  produced 
laterally  into  two  wing-like  expansions  which  coyer  the  ambulatory  legs. 
Rostrum  broad,  flattened,  deflexed.  Antero-lateral  margins  arcuate,  often 
dentate,  and  meeting  the  postero-lateral  margins  at  an  angle.  Ocular 
peduncles  quite  slender  and  approximated  at  their  enlarged  bases.  An- 
tennules  separated  by  a  considerable  interval,  the  tirst  joint  enlarged. 
First  basal  joint  of  the  antennae  very  short;  second  joint  with  a  crest  above 
and  a  large  process  on  the  outer  side;  acicle  broad  and  laminate;  flagellum 
rather  short.  Ischium  of  the  maxillipeds  small,  the  inner  margin  denticu- 
lated; merus  with  the  outer  surface  flattened;  joints  of  the  palp  compressed. 
Chelipeds  unequal  and  more  or  less  covered  by  the  carapace;  hands  stout, 
compressed,  the  fingers  excavated  within.     The  three  anterior  pairs  of 


124  CALIFORNIA    ACADEMY    OF    SCIENCES. 

ombalatorr  legs  are  subequnt,  created  abnve  for  a  pnrt  ol  tbeir  leugth; 
ilnotjls  Willi  curved,  anute  tips.  Abdomen  flalteued,  triangnlnr,  fitting 
neatly  iutci  a  di?pressiou  iu  the  9teriiumi  bebiud  the  entire  bii»a[  segineot 
the  abdomen  bends  abrnpCl;,  aud  tbe  three  foUotriug  sagmeutg  are  diiided 
iat'i  a  mediau  row  o(  platen  with  a  ivories  of  lateml  plates  on  eitlieT  aids; 
the  pemiltiinate  segment  is  devoid  of  lateral  plates  and  conoeals  tiM 
tuiuiite,  triangular  telsou, 

Type.~C.  luptrm  Bka.vut. 


CryptoUthodes  typicus  Brandt. 

Crnplolithodea  lypkvs  Brandt,  Bull,  phys-math.  Acad.  St.  Feterab.,  ToiM 
VU,  1819,  p.  \76;  and  Tome  XI,  13.13.  Stimpsov,  Jonm.  Bait.  Sae. 
Nat.  Hist.,  Vol.  VI,  1837.  p.  472.  PI.  SIX;  Proe.  Acad.  Nat.  Sci. 
PbiU.,  183S.  p.  231.  Bate,  Proc.  Zool.Soc.  Loadon,  1S64;  in  Lord'* 
Nat.  in  Vancouver's  Is.,  Vol.  II.  1806,  p.  271.  Bodvieb,  Ann.  Soi. 
Nnt.  (7),  Tome  XVm,  1895,  p.  189,  aud  (8),  Tome  I,  1896,  p.  28. 

Carapaoe  very  wide.  Rostrnm  very  much  defleisd,  uot  distally  videaed, 
the  upper  iurface  ronnded,  the  Anterior  extremity  trnnoated  with  the  ^ 
auylfs  rounded.  Lfitenil  niiples  of  the  cnrnpiure  nniito;  llie  poaterior  n: 
giu  bulRCB  outward  very  slightly  in  the  middle.  Seen  from  b«low  the 
carapace  iit  strongly  concave  and  not  at  nil  flattened  oat  towards  the  sides. 
The  depression  between  the  cardiac  and  mediau  region  is  shallow.  Teeth 
on  the  posterior  margin  of  the  carapace  obscnre;  those  on  the  antero- 
lateral margin  umall.  Orbital  sinus  mnch  less  deep  than  in  ailchenlU. 
Chelipeds  very  low.  rounded  tubercles;  large  band  with  the  outer  surface 
tubercutated  and  the  upper  side  rounded;  small  band  acute  above.  The 
menis  joints  of  the  ambulatory  legs  are  liiruished  below  with  a  de^ 
groove  bounded  by  the  sharp,  produced,  lower  margins.  Abdouea  oroaied 
by  transverse  ridges. 

Described  from  a  small,  dried  specimen  in  the  U.  S. 
National  Muaeum  (No.  3475)  collected  by  Dall  at  Bel- 
koffsky  Bay,  Alaska  (25  fathoms). 

Northern  California  (Brandt);  Monterey  (Stirapson); 
Vancouver's  Is.  (Bate). 
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Cryptolithodes  sitchensis  Brandt. 

Cryptolithodts  sitchenain  Brandt,  Bull,  phys.-math.  Acad.  imp.  sci.  St. 

Petersb.,  Tome  XI,    1853,  p.  133;  Melanges  biologiqnes,  Tome  I,  p. 

654.     Stimpson,  Journ.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  476; 

Proc.  Acad.  Nat.  Sci.  Phila.,   1858,   p.  231.    Newcohbe,  Ball.  Nat. 

Hist.  Soc.  Brit.  Col.,  1893,  p.  26,  PI.  XI.    Bouvier.  Ann.  Sci.  Nat.  (7), 

Tome  XVni,    1895,  p.   189,   PI.  XI,  figs.  11  and  16,   PI.  XII,  fig.  26; 

Ihid.  (8),  Tome  I,  1896,  p.  28. 
Cryptolithodes  alta-Jisaura  Bate,  Proc.  Zool.  Soc.  Loudon,   1864,  p.  665; 

Ann.  Nat.  Hist.  (3),  Vol.  XV,  p.  485;  in  Lord's  Nat.  in  Vancoaver's 

Is.,  Vol.  II,  1866,  p.  271. 

Carapace  transversely  sabelliptical;  median  region  high  and  surmounted 
by  a  ridge  or  crest,  which  extends  to  the  middle  of  the  front  anteriorly;  a 
pair  of  transverse  ridges  extending  upon  the  hepatic  region  from  the  sides 
of  the  median  elevation.  Behind  the  median  region  the  carapace  is  much 
inflated  and  rounded  and  furnished  with  a  rounded  elevation  behind  the 
depression  at  the  posterior  end  of  the  median  area.  Median  ridge  obsoles- 
cent on  the  posterior  portion  of  the  carapace.  Surface  of  the  carapace 
smooth,  microscopically  very  closely  punctated,  and  furnished  here  and 
there  with  very  small,  rounded  tubercles  which,  in  some  specimens,  are 
almost  entirely  absent.  The  rostrum  is  deflexed  at  an  angle  of  about  45 
degrees  and  widened  towards  the  distal  end,  which  is  transverse  and  fur- 
nished with  a  small  median  tooth.  The  lateral  expansions  of  the  carapace 
are  produced  forwards  to  about  two-thirds  the  length  of  the  front,  forming 
a  large  deep,  rounded,  orbital  sinus  on  either  side.  The  antero-lateral  mar- 
gins are  strongly  arcuated,  curving  most  sharply  a  little  in  front  of  the 
middle,  the  posterior  third  being  almost  straight  and  much  more  nearly 
longitudinal  than  transverse;  the  antero-lateral  teeth  are  eight  to  ten  in 
number  and  separated  by  concave  interspaces  of  variable  length;  they  are 
small  and  variable,  often  subacute,  but  sometimes  represented  by  small 
undulations.  The  lateral  angles  of  the  carapace  much  exceed  90  degrees, 
and  the  lateral  teeth  are  larger  than  those  in  front.  Posterior  margin 
strongly  arched,  and  generally  devoid  of  teeth,  although  there  may  be  one 
or  two  small  ones  near  the  lateial  angles.  A  very  prominent  longitudinal 
crest  on  the  pterygostomiau  regions.  The  ocular  peduncles  are  smooth, 
bent  upwards,  and  flattened  above,  the  bases  much  enlarged.  The  superior 
orest  on  the  second  joint  of  the  antennte  is  short  and  high  and  the  lami- 
nate outer  process  is  triangular,  produced  at  the  postero-external  angle, 
and  extending  forward  in  a  sharp  point  considerably  exceeding  the  fourth 
joint  of  the  peduncle;  the  fifth  joint  is  strongly  compressed,  having  a 
high,  thin  crest  on  the  upper  side,  which  is  produced  at  the  distal  end; 
flagellum  nearly  naked,  scarcely  as  long  as  the  peduncle;  the  acicle  is  very 
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IhiD.  nuarmad,  about  as  wide  as  long,  coucave  above,  very  utrauglj  curved 
■exteruallf.  Ihe  upCurued  inuer  margiu  somewlmt  irregular  and  nenrtj 
etraiglit.  The  iEahium  of  the  maiiUipeda  is  amall,  tTigooal,  the  oatet 
aogle  turaished  wltha  nniall  tooth;  of  the  two  Hdgea  whioh  faoe  Ihe  middle 
Hue,  the  luaer  one  is  the  longer  and  tlnel]'  dentioulated,  the  oater  one  U 
furnished  with  two  rounded  teeth;  the  meru«  ia  smooth,  flsltened, 
atrougly  produced  at  the  outer  angle,  the  inuer  and  outer  margina  sharp, 
the  outer  surface  trans vorsi'ly  concave;  the  joints  of  the  palp  are  stroDgly 
DOlnpreastd  and  crested  above.  Cbelipeds  stout;  inuer  margin  o[  the 
tsobium  acute;  inner  moigiu  of  the  merus  with  a  compressed  (occasion- 
ally snboonical)  tooth;  the  CHrpas  has  a  ridge  on  the  outer  Hnrface.  an 
acute  projecting  distal  margin,  aud  a  tooth  over  the  upper  hinge  joint 
ot  the  hand;  hands  smooth,  compressed,  with  a  siugla.  rouuded,  longi- 
ludinal  ridge  a  little  beluw  the  middle  of  th^  outer  surface;  the  high 
upper  ciest  is  produced  at  the  distal  eud;  fingers  short  and  stout, 
dactyl  with  a  superior  crest  which  is  most  prominent  at  the  proximal 
end.  Ambulatory  legs  smooth,  naked,  strongly  compressed,  with  the 
upper  edges  aonle;  the  lower  side  of  the  merus  is  flatteued,  not  deeply 
grooved  as  in  typkui;  the  aoute  inferior  margiu  of  the  propodi  ends  die- 
iallj  in  a  short  spine;  dactyls  spiunloas  below,  about  three-fourths  ths 
length  of  (he  propodi.  The  sides  of  the  abdomen  in  the  male  are  nearly 
straight,  but  in  the  female  they  are  conve<  and  more  or  less  unequal;  Ihe 
basal  joint  is  nearly  vertical,  with  a  depression  on  either  aide  of  the  cen- 
ter; the  posterior  side  more  strongly  concave  in  the  female  thao  in  the 
male;  the  sutures  ot  the  median  and  lateral  pieces  alternate,  those  between 
'the  lateral  pieces  being  transverse  lu  the  male  but  oblique  on  one  side  in 
the  female,  the  penultimate  segment  is  oblong,  distall;  widened,  and 
coucare  at  the  distal  end;  the  telson  is  very  smalt  and  Sts  into  the  space 
between  the  bases  of  the  chelipeds. 


I 
I 


Length  of  Carapac 


Width  of  Canpace 


Female 36.5  n: 


The  males  I  have  seea  in  a  fresh  condition  were  all  of 
a  uniform,  bright  red  color.  Two  females  seen  were 
red  but  with  a  purplish  tinge  irregularly  marked  with 
blotches  of  a  lighter  color.  This  species  is  often  seen  at 
low  tide  on  the  sides  of  rocks  where,  at  some  distance, 
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it  might  readily  be  mistaken  for  a  species  of  bright  red 
incrusting  sponge  which  is  found  in  similar  situations. 

Near  Sitka  (Brandt);  Alaska!  Vancouver's  Island 
(Bate);  Victoria;  Queen  Charlotte  Island  (Newcombe); 
British  Columbia  (Bouvier);  Port  Townsend!  Cape 
Mendocino!  Point  Arena,  Calif.! 

In  young  specimens  the  posterior  margin  of  the  cara- 
pace is  straighter  than  in  adults;  the  ridge  on  the  outer 
surface  of  the  hand  is  plainer  and  there  may  be  one  or 
more  additional  ridges  more  or  less  plainly  visible.  In 
females  the  posterior  portion  of  the  carapace  is  very 
tumid,  and  the  posterior  margin  bulges  backwards  more 
strongly  than  in  the  males. 

Cryptolithodes  breyifrons  Miera. 

Cryptohthodtn  brevi/rons  Mikbs,  Proo.  Zool.  Soc.    London,   1879,  p.  48, 
Note.     BouviKB,  Ann.  Sci.  Nat.  (8),  Tome  1,  1896,  p.  28. 

This  species  is  described  in  a  foot-note  as  follows: 
''  There  is  a  dried  specimen  in  the  [British]  Museum 
from  Vancouver's  Island  which  closely  resembles  C. 
iypicuB^  but  is  distinguished  by  the  form  of  the  rostrum, 
which  is  obtusely  triangular,  and  does  not  project  be- 
yond the  anterior  margin  of  the  carapax.  This  I 
propose  to  call  G.  brevifrona." 

Genus  Lopholithodes  Brandt. 

Carapace  broad,  pentagonal  or  hexagonal,  convex  above;  with  the  mar- 
gins and  upper  surface  armed  with  setose  tubercles.  Bostrum  short,  spiny. 
Acide  of  the  antennae  with  the  margins  and  generally  the  upper  surface 
spiny.  The  terminal*  joint  of  the  mandibular  palp  is  elongated  and  flat- 
tened, and  bent  backward  so  as  to  lie  between  the  concave  inner  faces  of 
the  mandibles.  Cheiipeds  unequal,  tuberculated;  carpus  with  a  promi- 
nent lobe  on  the  inner  side.  Ambulatory  legs  short,  tuberculated,  and 
capable  of  being  folded  under  the  carapace.    Basal  segment  of  the  abdomen 
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entiru,  the   tbre*  followiug  Begmeuts   wilh  lataral  plates  nnd  also  si 
iDsrpiiai  plates  on  oue  or  both  aides;  peuuUimata  juiut  devoid  of  lat«nl   | 
plntes)  telsou  very  small. 

TupK.  —  L.  Mandtii  Behhdv. 

Large  crabs  of  rough   aspect,  confined   to  the  Pacific  j 
Coaat  of  North  America. 

In  this  genus  the  chelipeds  and  ambulatory  legs, 
when  folded,  fit  neatly  together,  thus  affording  pro- 
tection to  the  mouth-parts  and  under  side  of  tlie  body 
in  a  very  elective  manner. 

Until  the  present  time  Lopholitkoiies  Brandt  has  been  i 
ranked  as  a  synonym  of  Eckiiiocenm  White,  the  date  of 
Brandt's  genus  being  given  as  1849  and  that  of  White's  | 
as  1848.     But  while  Vol.  VII  of  the  Bulletin  of  the  St. 
Petersburg  Academy  of  Sciences  bears  the  date  1849,  the 
number  containing  the  description  of  Lopholithodes  bears  \ 
the  date  of  publication  June  29,  1S48.     The  part  of  the 
Proceedings  of  the    Zoological   Society  of   London   in 
which  White's  description  of  Eckinocerus  appeared  was 
received   from   the    printer   November  14,  1848.     The 
name  Lopholithodes,  therefore,  has  priority. 

Lopholithodes  Mandtii  Brandt. 

LopkoUthodea   Mandtii   Bhahdt,    Ball.   pbyti.-iUBth.   Acad.   St.   Pelerab., 

Tome  VII,  1849.  p.  174. 
EchiTtoceraacibariaiWHiTB,  Proc.  Zool.  SocLoDdon,  I84S,  p.  47,PIb.  Ilsnd 

ni;  Cat.  ot  Crnst.  iu  Brit.  Mus.,  p.  56.     Stimpso!*,  Journ.  Boat.  Soc. 

Nat.  Him.  Vol.  VI,  1857.  p.  477;  Proc.  Acad.  Nat.   Sci.  Phila.,  1858, 

p.  231.     Bate,  iu  Lord's  Nat.  ia  Vauconver's  la..  Vol.  II.  1866,  p.  276. 

WHiTKAYEa,  Can.  Nat.  (2).  Vol.  VUI,  1878,  p.  471.     Newcohbe,  Bnll. 

Nat.  Hist.  Soc.  Brit.   Col.,  1893,  p.  26.     Bouvibr.  Ann.  Soi.  Nat.  (7), 

Tome  XVm.   1894.  p.   184,   PI.   XI,   fig.    13,   PI.  XII,  figs.  13  and  24j 

Ibid.  (81.  Tome  I,  1896,   p,  27. 
Ctenorhinus  getimanai  GiBBO.va.  Proc.  Cal.  Acad.  8ci.,  Vol.  I,  1855.  p.  48. 
Schinocerm  arnlimanui  STIMPaON,  Proc.  Cal.  Acad,  8oi.,  Vol,  I.  1856.  p.  88; 

Jonrii.  Boat.  Soc.  Nat.  Hiat.  Vol.  VI,  1857.  p.  477;  Proc,  Acad.  Nat. 

Sei.  Phila.,  1858,   p.  231.     Boovier.  Ann.  Soi,  Nat.  (7),  Tome  XVIII. 

1894,  p.  184;  /bid.  (8),  Tome  I.  1896,  p,  27. 
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Carapace  strongly  oonvex,  wider  than  long,  the  whole  snrface — the 
large  tubercles  as  well  as  the  interreuing  spaces — roughened  by  small 
short,  setose  tubercles  which  vary  greatly  in  size  from  low,  nearly  smooth 
swellings  to  rough,  subcorneal  projections.  Median  region  yery  promi- 
nent, haying  a  subcorneal  apex  a  little  in  front  of  the  middle  and  a  cluster 
of  small,  rounded,  or  subacute  tubercles  near  the  posterior  end;  a  large, 
subconical  elevation  on  the  cardiac  region  in  front  of  which,  on  either 
side,  is  a  depressed,  comparatively  smooth  area;  median  and  cardiac  areas 
separated  by  a  comparatively  smooth  sulcus;  a  large  subcorneal  elevation 
on  the  branchial  regions  and  two  smaller  tubercles  on  the  posterior  mar- 
gin of  the  carapace.  A  peculiar  smooth  wart-like  prominence  on  either 
side  of  the  median  area.  Rostrum  short  and  consisting  of  a  strong  sub- 
conical  spine  above  the  base  of  which  is  a  knob  bearing  two  lateral  spines 
or  tubercles  with  (generally)  a  spine  or  tubercle  above  and  below  the  notch 
between  them.  A  deep,  rounded  sinus  on  either  side  of  the  front  which 
serves  as  an  orbit,  external  to  which  is  an  acute  spine;  beyond  this  spine 
is  a  large  spine  which  extends  nearly  as  far  forwards  as  the  rostrum  and 
in  the  sinus  between  the  latter  spine  and  the  postorbital  there  is  generally 
a  small  spine  or  tooth.  The  antero-lateral  margin  is  armed  with  a  variable 
number  (about  eight)  of  prominent  spines  and  several  smaller  ones;  the 
middle  portion  is  convex,  flattened,  and  produced.  A  large,  knob-like 
prominence  at  the  postero-lateral  angles  which  is  separated  from  the  last 
antero-lateral  spine  by  a  conspicuous  sinus.  Ocular  peduncles  two-jointed, 
thickly  set  with  spines  above,  and  not  nearly  reaching  the  tip  of  the  ros- 
trum. Acide  of  the  antennie  narrow,  tapering,  much  exceeding  the  tip  of 
the  peduncle,  and  furnished  with  about  thirty  strong,  smooth,  sharp 
spines.  Ischium  of  the  maxillipeds  armed  within  with  dark-colored  teeth; 
a  tooth  on  the  outer  surface  near  the  antero-internal  angle;  exognath 
somewhat  exceeding  the  merus.  Chelipeds  short,  the  first  and  second 
joints  with  irregular  tuberculous  projections  on  the  under  side;  one  or 
more  prominent  spines  on  the  antero-internal  angle  of  the 'merus;  the 
lobe  on  the  inner  side  of  the  carpus  is  very  large  and  acute  and  margined 
with  sharp,  spine-like  tubercles;  spines  on  the  outer  surface  of  the  hands 
large  and  numerous;  four  or  five  large  spines  on  the  upper  margin  of  the 
larger  hand  and  three  or  four  on  that  of  the  smaller.  Ambulatory  legs 
subequal,  strongly  tuberculated,  quadrangular  at  the  base;  carpi  and  pro- 
podi  subcylindrical  but  very  irregular;  dactyls  short  and  stout.  The  basal 
abdominal  segment  is  strongly  concave  behind,  especially  in  the  female, 
and  nearly  at  right  angles  to  the  carapace;  there  are  two  prominent  tuber- 
cles near  the  middle  and  several  on  the  margins;  the  remaining  segments 
are  studded  with  numerous  subconical  tubercles;  between  the  median 
plates  there  are  small,  transverse,  secondary  plates  which  may  be  divided 
by  longitudinal  fissures;  penultimate  segment  oblong  and  distally  concave. 
9 
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The  abdomen   of  the  male  )3   EnbtriaDgiilHr  behiiid  the  basal 
tbat  of  the  female   rounded  at  the  sides  and  tip  and  beat  to  oue 
Lengtli.  200  mm.;  breadlb,  S45  mm.;  length  of  larger  cheliped,  302 
length  lit   first  smbalatory  leg,    195   mm.      Some  specimeoB  ara   widest 
between  the  tiiberolea  at  the  poHterO'lsteml  nugleu,  while  otherE  aie  widest 
between  the  tipn  of  the  last  spices  on  the  Rnlero-lalereJ  margin. 

Sitka  (Brandt);  V^ancouver'a  Is,  (Bate);  uear  tha 
mouth  of  the  Columbia  River  (White);  Farallon  Is- 
lands I  Monterey  I 


Lopholithodes  foraminatus  SI. 

Bchixoctrua  j'oraminatnt  Sriui'sos,  Ann.  N.  T.  Lyo.  Nat.  Hiat..  Vol.  VII, 
1880,  p.  78.  Nkwcovbh,  Bull.  Nat.  Hist.  Soo.  Brit.  Col.,  1893,  p.  27, 
PI.  lU,  BouviEB,  Ann.  8ei.  Nat.  (7),  Tome  XVIU,  189*,  p,  1U| 
/6W.  (8),  Tome  I,  1896,  p.  27. 

Carapace  dapTessad,  wider  than  long,  tha  tubercles  on  the  upper  snrfaM 

eonical  tubercle  near  the  middle,  and  a  gronp  of  smaller  tuberolee  near  the 
posterior  end;  cardiac  region  with  a  few  subconical  tubercles;  an  irregnlar 
line  of  tubercles  extending  from  the  mediau  area  to  the  postero -lateral 
angles  of  the  carapace;  the  greater  portion  of  the  upper  surface  is  coveied 
with  depressed,  more  or  lesa  papillose  elevationa.  A  smooth  spot  on  either 
aide  of  the  median  area  as  in  Mantttii.  Sostrum  rather  short,  with  the 
mediau  spine  much  as  iu  Mandlii  and  n  cluster  of  spiuy  tubercles  above 
the  base.  Exterual  to  the  orbits  there  are  three  spines  in  a  nearly  trant- 
Ter«e  line,  behind  which  the  Buterodateral  margin  is  at  first  concave,  then 
strongly  conve):;  the  spines  on  (he  convex  portion  of  the  margin  are  ia^e 
and  snbconical;  behind  the  convex  part  the  margin  ia  concave  and  devoid 
of  spines;  posterior  margin  of  the  carapace  arcuated  and  stndded  with 
conical  tubercles.  Eye-stalks  spinulous.  Antennal  acicle  with  strong 
gpines  on  the  margins  but  almost  devoid  of  spines  on  the  upper  surface. 
Chelipeds  very  spiuy;  merua  with  the  antero-internal  angle  produced  and 
with  a  flattened,  nearly  semicircular  area  at  the  supero-distal  angle;  carpus 
with  the  inner  lobe  prominent,  and  with  the  outer  edge  excavated,  form- 
ing a  smooth,  deep,  rounded  sinus  which,  when  approxlnated  to  the 
shallower  corresponding  sinus  on  the  anterior  edge  of  the  carpae  of  the 
first  pair  of  ambulatory  legs,  forms  a  smooth,  nearly  circular  hole;  hands 
quite  similar  to  those  of  Mandtii.  Ambulatory  legs  and  abdomen  much  ai 
in  the  preceding  species. 
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'*  Near  San  Francisco"  (Stimpson);  Farallon  Islands! 
Victoria  (Newcombe). 

Easily  recognized  by  the  remarkable  foramen  between 
the  chelipeds  and  the  first  ambulatory  legs. 

Genus  Lithodes  Latr, 

Carapace  broad,  more  or  less  depressed  and  spiny.  Bostmm  generally 
prominent  and  armed  with  spines.  The  large  basal  segment  of  the  abdo- 
men may  be  entire  or  composed  of  three  or  more  plates;  the  three  follow- 
ing segments  are  famished  with  median,  lateral,  and  marginal  plates. 

Lithodes  Rathbuni  Benedict. 

LUhodea   Rathbuni  Benedict,  Proc.  U.  8.  Nat.  Mas.,  Vol.  XVII,  1894,  p. 

482. 
Paralithodes  f  Rathbuni  Bouvier,  Ann.  Sci.  Nat.  (8),  Tome  I,  1896,  p.  23. 

Carapace  armed  with  fonr  spines  on  the  gastric  area  and  four  (two  long 
and  two  short  ones)  on  the  cardiac;  branchial  region  with  six  spines. 
Bostmm  composed  of  five  branches,  the  main  stem  sharply  bent  npward 
and  deeply  bifurcate;  the  lower  spine  projecting  nearly  horizontally.  The 
right  cheliped  is  rather  slender;  the  carpas  has  more  than  tweWe  spines; 
palm  with  two  rows  of  four  spines  each  on  the  median,  outer  surface. 
Ambulatory  legs  slender  and  very  spiny.  Antennal  acide  very  long  and 
slender. 

Known  from  a  single  male  specimen  taken  off  San 
Simeon  Bay,  Calif.,  in  211  fathoms. 


Lithodes  calif orniensis  Benedict. 

Lithodes  ccdifomienM  Benedict,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVII,  1894, 

p.  483. 
Paralithodes  f   cali/orniensis   BocviBR,  Ann.  Sci.  Nat.  (8),  Tome   I,   1896, 

p.  23. 

Very  closely  allied  to  L.  Rathbuni,  but  having  the  spines  on  the  cara- 
pace shorter  and  stouter  and  the  rostrum  simply  bifid  instead  of  divided 
into  two,  well-developed  horns. 
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Known   from  two   female  specimens   taken  off  Saotal 
Cruz  Island,  Calif.,  in  155  fathoms. 

There  are   several   other   species   of  Lithodea   found  j 
further  north  on  our  coast,  viz.,  L.  brevipee,  camtaohati- 
Ctts,    cequiapiniia,    and    Coueai.      Panamensia    occurs    ou  J 
the  weat  coast  of  Central  America. 

Legion  PAGURINEA. 

The  Hermit  Crabs. 

C:irapBce  elougsted,  generally  inembrauaceous  behind  the  cerviciU 
groove.  Boslrnm  small,  Abdomeu  geuetall}-  long  Bad  nuprotected  b; 
calcaceoitB  plalea.  First  two  pairs  of  ainbnlatory  legs  well  developed,  hut 
two  pairs  amall.  Last  abdominal  segment  fniaished  vith  a  pair  oF  ap- 
peadageB. 

Species  usually  inhabitLng  the  coiled  shells  of  Mol- 
luscs. 

Family   PAGURID^. 

ADtenunlar  pednnole  of  moderate  size,  the  first  joint  short  and  atout, 
secoud  and  third  slender  and  cylindrical;  both  flagelk  small.  The  ped- 
nnole of  the  antenna  is   subc;lindrical;  aoicle  lanceolate.     QilU  phyllo- 

branchiate.     Abdomen  soft,  asymmetrical. 

Genus  Pagurus  Fabr. 

Fioul  with  B  rostral  projection.  Ocnlar  pedanolee  with  the  basal  aaale 
of  moderate  aixe  and  vide  apart.  Antennal  aciole  slender  and  eloogated; 
flagellnm  long  and  naked.  Cbelipads  rarely  snbeqaal,  the  right  nsnally 
the  larger.  Fourth  pair  of  pereopods  Babchelate.  First  and  second 
abdominal  segments  without  genital  appendages.  Males  wit bont  a  pro- 
truded vas  deferens. 

Type. — Pagurus  Bemhardtii  (LiSN.). 

It  has  been  recently  pointed  out  by  Mr.  J.  E.  Bene- 
diet'  that  the  generic  name  Eupagurua  will  have  to  be 
superseded  by  the  older  name  Pagurua.       "  I  believe," 

1  Ann.  K«.  HIM.  |fl) ,  Vol.  KVIII,  Jnlj.  1696,  p.  9», 
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says  Mr.  Benedict,  **  that  the  genus  Paguru8,  as  now 
constituted,  does  not  contain  a  single  one  of  the  original 
species  placed  in  it  by  Fabricius;  but  be  that  as  it  may, 
a  valid  and  therefore  imperative  reason  for  making  the 
change  lies  in  the  fact  that  Bemhardris  was  designated 
as  the  type  of  Pagurus  by  Latreille  in  1810  ^"  The  old 
genus  Pagurus  was  divided  by  Brandt  in  his  work  on 
Crustacea  in  Middendorflf  's  Siberische  Reise  ^  into  sev- 
eral subordinate  sections  or  subgenera,  one  of  which 
containing  Bernhardus  and  its  allies  was  called  Eupagu- 
rus  or  the  true  Pcvgurua.  Brandt's  subgenus  Eupagurua 
was  afterwards  raised  to  the  rank  of  a  genus  with  Bern- 
hardus  as  the  typical  species,  thus  depriving  the  older 
genus  of  its  type.  Eupagurua  must,  therefore,  give  way 
to  the  older  name. 

The  species  of  the  genus  Pagurua  are  very  numerous 
and  often  difficult  to  determine.  The  west  coctst  of 
North  America  seems  especially  rich  in  these  forms. 
The  Albatross  collections  in  museums  of  the  University 
of  California  and  the  California  Academy  of  Sciences 
have  been  of  especial  value  to  me  in  studying  our  species 
of  this  genus,  and  at  the  U.  S.  National  Museum, 
through  the  kindness  of  Mr.  Benedict,  I  have  examined 
some  species  from  this  coast  not  previously  met  with. 
At  one  place  or  another  I  have  seen  all  the  species  of 
Pagurua  here  described. 

A  few  Atlantic  species  have  been  reported  from  this 
coast:  P.  Kroyeri  from  Puget  Sound  by  Stimpson,  and 
Bemhardua  from  the  north  Pacific  by  Brandt.  The 
Bernhardua  as  Mr.  Benedict  suggests  (in  litt.)  may  be 
aleuticua  or  alaakenaia. 

The  genus  Pagurua  is  divided  by  Mr.  Benedict  into 
four  subgenera  as  follows: 

>Conaid.  Oener.^Cmst.,  p.  421. 
>Bd.n.  Tbeill.p.  106. 
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Subgenus  Eupaguma. 

Pt'r 

wilh  tli8  larne  surface  of  (he  !ctt  liflnd  horiwntnl. 

not  inclined  t 

o  be  hairy." 

Speaies 

Tn>icBl  species,  P.  Btrnhardm  [hins ■) . 

P.  aleuticua,  alaskensis  and  ochottnsis  belong  here.  AH 
are  large  species  with  the  upper  surface  of  the  left  hand 
triangular  and  the  edges  prominent. 

Subgenus  TrigoDocheirus. 

Pagnras  "wilh  the  outer  taoe  of  the  left  band  oblique  and  more  or 
le^9  triangular.  Iq  floine  cAtei  il  Jii  flatti'ued,  in  others  coooava,  or  verj 
mTich  swolleu  as  in.  hiraatiuaculnx.    The  species  are  frequently'  very  hair;." 

Typical  spocies  P.  trigonochtirua  Stimpsos, 

This  group  includes  the  greater  number  of  the  spe- 
cies here  described,  viz.,  tritjonocktirus,  capillatua,  DaUx, 
Brandli,  Ratkhnn!,  Tanneri,  canfragosus,  Xev.-combei, 
Kennerlyi,  hireutiusctdua,  Samuelie,  minimus,  granosi- 
manua,  and  Hemphillii. 

In  many  of  the  species  the  left  hand  is  small  and 
rounded,  presenting  no  distinctly  outlined  upper  face. 
In  others  the  left  hand  is  trigonous,  with  a  well-defined, 
triangular  face  bounded  by  prominent  edges.  The  first 
five  species  mentioned  are  very  closely  allied.  In  all 
three  the  chelipeds  are  very  unequal,  the  carpus  of  the 
larger  one  oblong  with  the  sides  flattened  and  the  upper 
surface  furnished  with  short  spines  or  spiny  granules; 
the  hand  is  oblong,  evenly  convex  above,  and  armed 
like  the  carpus;  the  smaller  hand  has  a  prominent, 
triangular  supero-external  face.  Ratkbuni  can  be  dis- 
tinguished by  the  peculiar  round  pubescent  patch  ou 
the  upper  side  of  the  carpus.  Tanneri  and  confragoaus 
are  distinguished  from  all  the  others  by  the  ridge  on 
the  upper  surface  of  the  larger  hand.     Xevjcombei  can  be 
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recognized  by  the  bright  red  tips  of  the  chelipeds  and 
dactyls.  Kennerlyi  has  the  spines  on  the  upper  surface 
exceptionally  long  and  slender.  HirautiuacultiSy  granoai' 
maniLSy  Samuelis  and  Hemphillii  are  small,  littoral  spe- 
cies. They  are  the  forms  most  commonly  met  with 
along  the  shore  at  low  tide.  Oranosimanua  may  readily 
be  distinguished  from  the  other  three  by  its  rounded, 
median,  frontal  projection  and  its  broader  left  hand. 
HirautiiLsculus  may  be  recognized  by  its  strong  pubes- 
cence, the  short  anterior  portion  of  the  carapace,  and 
short  eye-stalks. 

Subgenus  Elassocheirus. 

« 

PaguruB  ''with  the  left  hand  very  small,  in  some  cases  almost  rndi- 
mentary.  The  large  hand  is  always  wide  or  broadly  ovate,  excepting  in 
munituB  and  Gilli  where  the  carpns  is  exceedingly  wide  and  the  hand  mod- 
erately so.  Eye-scale  semicylindrical,  grading  to  triangular,  sharp  and 
pointed.    Species  not  hairy;  many  of  them  smooth  and  glabrous." 

Typical  species,  P.  ttnuimanua  (Dana). 

Besides  the  type  the  only  species  of  this  group  in  our 
limits  are  viunitua  and  calif  or  nienais. 

Subgen\is  Labidocheirus. 

Pagurua  "with  the  manus  of  the  left  cheliped  cylindrical/' 
Typical  species,  P.  apUndescena  (Owen). 

Pagurus  alaskensis  (Benedict), 

Eup€iguma  ctkiakenaia  Benedict,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XV,  1892,  p.  2. 

Anterior  portion  of  the  carapace  a  little  wider  than  long  and  sparingly 
pubescent.  Median  tooth  of  the  front  triangular,  acute,  and  produced 
considerably  beyond  the  lateral  ones,  which  are  rounded,  but  furnished 
with  a  small  spine.  Ocular  peduncles  short,  stout,  constricted  in  the 
middle,  and  about  one-half  the  length  of  the  anterior  portion  of  the 
carapace.  Eye-scales  subovate,  with  the  apex  blunt  or  subacute,  the  upper 
surface  ooncaTe  and  the  subterminal  spine  visible  from  above.  Antennal 
aciole  trigonous,  reaching  much  beyond  the  tips  of  the  ocular  pednnolei; 
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the  Tipper  surface  flat,  the  innet  miuitiu  apinulous  aiid  pubeiweiit.  Chuli- 
peila  »piuuloiiB,  miukedly  unequHi,  and  almost  devoid  of  pubeaceoce. 
Hems  ot  the  larger  cbeliped  oblong,  tiigonons,  the  upper  surface  with  & 
few  traQHverae,  graiiiilnted,  or  spiunloas  rng»  dcrf  the  distal  end;  carpns 
with  the  inner  and  oater  sides  flnttened.  the  upper  surface  comei  and 
dpinouB,  with  a  row  of  stout  ipiiiea  on  the  inner  edge;  bund  oblong. 
d lightly  wider  than  the  carpus;  inner  side  flattened;  upper  surface  mod- 
erately convex  and  coTered  vith  acute  granulations;  outer  margin  defiuad 
by  a  row  of  spiny  granules;  fingera  armed  vithin  with  tnberculons  teeth. 
MeruB  of  the  smaller  cbeliped  compressed;  oarpns  with  the  inner  side 
dattened,  the  a npero -lateral  surface  convex  and  covered  with  spiny  graa- 
ules;  onler  margin  raised;  upper  surface  convex;  upper  internul  margin 
armed  with  a  row  of  strong  spines,  eiternal  to  which  is  a  niroilar  row  on 
the  upper  surface;  hand  oblong,  flattened,  and  covered  with  sharp  gran- 
ules; outer  margin  raised:  upper  surfaL^e  convex,  the  inner  surface  of  the 
palm  and  dactyl  Battened;  dactyl  much  longer  than  the  palm,  the  upper 
surface  ronnded.  Ambulatory  legs  with  the  merns  and  propudus  spLunloua 
above,  the  dactyls  long,  curved,  twisted,  becoming  thinner  but  not  de> 
oreasiug  in  width  towards  the  tip,  and  pectinated  below  with  slender, 
closely  set,  parallel  spinules. 

CoDoeruing  the  color  of  this  species  Mr.  Benediot  saye:  "  In  alooholio 
apeciweuB  the  general  color  above  is  a  light  purple  willi  iridescent  reflec- 
tions; below  light  tinged  with  reddish.  A  red  streak  rans  around  the 
prehensile  edge  of  the  thumbs  and  behind  the  dactyls  to  the  inner  margim 
o(  tha  hands.  There  is  an  oblong  patch  of  red  on  the  outer  distal  mar- 
gins and  on  the  upper  surface  of  the  merus  joints  of  the  cheliped.  The 
lower  outer  surface  of  the  carpal  joints  of  ambulatory  legs  is  pointed  with 
red.  The  propodal  joints  and  dactyls  are  longitudinally  streaked  with 
red.  This  species  is  very  close  to  B<rnhar3ut  but  is  easily  distiugDisbed 
by  its  broader  and  shorter  left  hand,  by  the  wide  dactyls  ot  the  ambnla- 
torj  legs,  by  the  acicula,  and  by  its  pearly  iridescence. " 

Alaska;  oflE  Washington  in  31  to  38  fathoms  (Bene- 
dict). 

Pagurus  aleuticus  (Benedict), 

Bupagtirtis  aleuticiii  BesEDiCT,  Proc.  U.  8.  Nat.  Mns.,  Vol.  XV,  1892,  p.  3. 

Closely  allied  to  almhentit.  The  teeth  on  the  front  are  sharper,  the 
lateral  ones  acute.  Eye-peduncles  stouter  and  over  one-half  the  length  of 
the  anterior  portion  of  the  carapace.  Antennal  acicle  similar  to  that  ot 
alaikfrmt  but  broader  al  the  base  and  not  projecting  so  far  beyond  the  tipa 
Of  the  eye-peduncles.  The  cbelipeds  are  very  similar  to  those  ot  alatkatnt 
but  the  spines  are  more  prominent;  a  prominent  line  ot  spiny  granulations 
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on  the  apper  surface  of  the  dactyl,  which  is  represented  only  by  an 
obtuse  ridge  in  the  preceding  species.  On  the  dactyl  of  the  smaller  hand 
there  is  an  oblique,  smooth  surface  visible  from  above  which  is  not  found 
in  alaskensis,  and  the  supero-external  surface  of  the  carpus  of  the  smaller 
cheliped  is  much  more  flattened  and  the  outer  edge  of  the  hand  more  ele- 
vated and  more  sharply  spinose.  The  dactyls  are  similar  in  form  to  those 
of  ataskensU,  but  are  easily  distinguished  by  the  deep  sulci  on  the  upper  side 
bounded  by  sharp,  minutely  spiuulous  edges. 

Aleutian  Is.  (Benedict). 


Pagnrus  ochotensis  (Brandt). 

Eupagurus  ochotenns  Brandt,  MiddendorflTs  Sibirisohe  Beise,  Bd.  II,  Th. 

1,  1851,  p.  106.     Stimpson,  Proo.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  248. 
Bernhardua  amuUua  Dana,   Proc.  Acad.  Nat.  Sci.   Phila.,   1851,   p.  269; 

Crust.  U.  8.  Expl.  Expd..  Part  I,  1852,  p.  442,  PI.  XXYII,  fig.  2. 
Eupagurus  armatua  Stimpson,  Joum.  Bost.  Soo.  Nat.  Hist.,  Vol.  YI,  1857, 

p.  484.     Bate  in  Lord's  Nat.  in  Vancouver's  Is.,  Vol.  II,  1866,  p.  278. 

Whiteaves,  Can.  Nat.  (2),  Vol.  VHI,  1878,  p.  471. 

Anterior  portion  of  the  carapace  wider  than  long;  the  three  projections 
of  the  front  about  equally  advanced.  Ocular  peduncles  short  and  stout, 
but  little  over  one-half  the  length  of  the  anterior  portion  of  the  carapace. 
Eye-scales  acute,  with  a  prominent,  subterminal  tooth.  Aciole  slender, 
flattened  above,  and  extending  far  beyond  the  eyes.  Chelipeds  spiny,  the 
carpus  of  the  larger  one  with  the  sides  flat  and  sharply  granulated,  the 
upper  surface  evenly  rounded  and  spiny,  with  a  row  of  longer  spines  along 
the  inner  margin;  hand  oblong,  evenly  rounded  above,  and  spiny  like  the 
carpus;  dactyl  with  a  row  of  spines  on  the  outer  edge  and  another  row 
near  the  middle  of  the  outer  surface.  Smaller  cheliped  reaching  a  little 
beyond  the  base  of  the  dactyl  of  the  larger  one;  carpus  and  hand  spiny 
above,  the  inner  edge  of  the  palm  somewhat  raised  and  armed  with  two 
rows  of  spines,  the  outer  spines  being  the  shorter.  The  meral,  carpal,  and 
propodal  joints  of  the  ambulatory  legs  are  spinous  above;  the  dactyls  are 
spinous,  twisted,  grooved  on  each  side,  and  nearly  as  long  as  the  two 
preceding  joints.     A  large  species. 

Described   from  specimens  (No.  14951)  in  the  U.  S. 
National  Museum. 

Puget  Sound  (Dana);  Sitka!  San  Diego,  Calif.! 
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Pagurus  trigonocheirus  (Si.) 

Supagarui   trigono<^heiru>  Stihpso.v,   Prou.   Acad.  Nat.  Sci.  PbilH.,   iSSi, 

pp. 237  am)  249.     Murdoch.  Rep.  lut.  Folnr  Eipd.  to  Ft,  Burov,  Put 

IV,  ISS5.  p.  13S,  Flnle  I,  tiga.  I,  lu  and  lb.     Bkkbdict,  Froc.  U.  8.  Nftt. 

Mqb..  Vol.  XV,  18B2,  p.  1. 

The  three  promiaeDces  of  the  Erout  are  siibeqnal,  the  lateral  ones  end- 

iog  in  B  ntiDBte  lipiue.      The  anterior  portion  of   the  carapace   is   loDger 

than  -n-ide  aad  mote  or  leai  pubcsceut;  a  loft  of  hnirb  ou  the  mediaa  pro- 

jeotian  uf  the  front.      Eye-Blalks  ritther  stout  aud  miicli  ahortar  than  the 

width  of  the  carapaee.     Bje-scaleG   litibovnte,  actile,  more  or   less  pubei' 

cent  and    iiot  at   all   channeled   above.     Acicle  rounded,  pubeacent.  and 

leachiug  Ibe  tip  of  the  ocular  peduucle.     Chelipcds  pnbesoent;  right  obeli- 

ped  with  the  isohiiim  deulicalated  ou  the  lower  margin ;  meros  trigau*!, 

Biipero-lateral   surface  niiicb  roolided  and   scabroag;  lower  eurface  spiun- 

loi»;  the   eupero-diatsl   margiu   spiu;:  carpaa   thick,  oblong,  the   upper 

surlaoe  CDOTex  and  covered  with  short  apineiii  iiiner  and  outer  sutfaoos 

flittlened  and  less  strongly  spiuose;  huud   oblong,  slightly  uarrowet  thaa 

the  distal   end  of  the  carpus;  the  upper  surface  couve:i  and  covei'ed  vitb 

short  spines;  inner  margin  obtuse;  outer  margin  subacute,  except  near  the 

base,  aud  spinulous;  lower  surface  epinulous  near  the  margins;  Sneers  ' 

aubacute  outer  margin  and  a  longitudinal  row  of  abort  spinnles  on  the 
upper  surface.  Smaller  cbeliped  reaching  beyond  the  carpus  of  the  larger 
one;  merns  compressed,  spinuloDS  below;  carpus  compressed,  diatallj 
widened,  especially  on  the  lower  side,  the  upper  margin  apinnlous;  hand 
trigonous,  the  Bnpero-latBral  face  wide,  flattened,  subspinulons  or  granu- 
lar, the  edges  acute;  the  upper  edge  is  the  longer,  with  the  posterior  por- 
tion con  vei  and  spinulous,  the  spiuulas  becomiug  smaller  on  the  pc Hex; 
dactyl  narrow  and  uenrly  amooth.  Ambulatory  legs  aoabrone  or  spinuloua 
on  the  margins;  the  two  small  posterior  pairs  are  smooth  and  atroDgly 
pubescent. 

Length,  3  inches. 

Arctic  Ocean  and  Behring  Sea  {Stirapson);  Alaskal 

Pagurus  capillatus  (Benedict). 

EupagUTua  capillalui  Besedict,  Proc,  U.  S.  Nat.  Mus,,  Vol.  XV,  1892,  p.  8. 

Anterior  portion  of  the  carapace  a  little  longar  than  wide.  Median 
froutal  lobe  broadly  rounded.  Ocular  peduncles  more  than  two-thirds  aa 
loug  as  the  anterior  portion  of  the  carapace,  and  slender.  Aciole  not 
reaching  to  the  tip  of  the  eye.      Hand  of  larger  cbeliped  twice  as  long  at 
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wide  and  rather  sparsely  set  with  sharp,  stoat  spiues.  Hand  of  smaller 
chelipeil  narrow,  slender,  with  the  snpero-external  surface  narrower  than 
in  irigonocheirua,  and  the  edges  not  so  strongly  produced.  Dactyls  of  the 
ambulatory  legs  slightly  twisted. 

Very  near  pvbescens  from  the  Atlantic.     For  an  enu- 
meration of  the  differences,  see  Benedict,  1.  c,  p.  9. 
Alaska;  Washington  in  40  fathoms  (Benedict). 

Pagurus  Brandti  (Benedict). 

Eupagurua  Brandti  BEysoicr,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XV,  1892,  p.  9. 

Median  portion  of  the  front  triangalar  and  produced  scarcely  beyond 
the  lateral  teeth.  Eye-stalks  rather  stout.  Acicles  scarcely  extending 
beyond  the  eyes.  Hand  of  the  larger  cheliped  twice  as  long  as  wide. 
Hand  of  the  smaller  cheliped  as  in  trigonocheirus.  Ambulatory  legs  almost 
entirely  unarmed;  dactyls  slender,  slightly  twisted  and  longer  than  the 
propodi.  Color  of  alcoholic  specimens  "  everywhere  reddish.  Spines 
everywhere  red  or  red  pointed." 

Aleutian  Islands  (Benedict);  Captain's  Harbor,  Una- 
laska,  80  fathoms! 

Pagurus  Dalli  (Benedict), 

Eupagurua  Dalli  Benedict,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XV,  1S92,  p.  9. 

Very  closely  allied  to  Brandti,  Median  lobe  of  front  triangular,  acute, 
and  produced  further  beyond  the  lateral  teeth  than  in  Brandti.  Eye- 
peduncles  more  slender  than  in  Brandti  or  trigonochfirua.  Acicle  reaching 
but  little  beyond  the  eyes.  The  carpus  of  the  small  cheliped  is  not  so 
high,  and  the  supero-external  surface  of  the  hand  is  not  nearly  so  wide  at 
the  base  as  in  the  last  two  species.  The  dactyls  of  the  ambulatory  legs 
are  long,  more  slender  than  in  Brandti,  and  not  twisted. 

Aleutian  Islands,  Unalaska  (Benedict);  Iluliuk  Har- 
bor, 10  fathoms! 

*'  This  species/'  says  Benedict,  '*is  closely  allied  to 
Kroyeri,  trigonocheiruSj  and  Dalli.  The  small  chelipeds 
of  all  have  the  triangular  outer  face,  and  in  general  the 
species  resemble  each  other  very  much.  With  a  large 
series   of    all    I    find    substantial    specific   characters. 
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BranUti  and  Daili  are  found  together  hi  a  depth  of  from 
15  to  85  fathoms  iu  the  Aleutian  Island  region.  They 
grow  to  a  length  of  three  iochea.  They  are  separated  at 
sight  by  a  sharply  defined  baud  of  white  on  the  distal 
end  of  the  merus  joints  of  Dalti,  which  is  entirely  want- 
ing in  Brandti." 

Paguros  Ratbbuni  (Benedict), 
Bupaguniit  Rathbuiii  Bbnkuk-T,  Proc.  U.  S.  Sut.  Mus,,  Vol,  XV.  18B2,  p.  U. 
NMtr  Irii/r/aocheirai.  bat  mtb  the  lasdian  prajectinn  of  the  [mat  ovaM 
uid  projecting  considerably  beyoud  the  laleml  lealh.  Eye-pednnolea 
Bloiit,  not  tvD-third9  hb  long  as  the  aalerior  portion  ol  the  cnrapaoe.  By^ 
BDHleB  urate.  conisaTe  aboTe.  with  a,  snblenniuBl  apine.  Cheltpeds  resent* 
liliiig  those  of  trigonockrirui:  the  hnud  of  the  larger  oue  over  twice  ae  ioag 
AB  wide.  Hand  of  the  smaller  pbeliped  miiob  narrower  than  in  Irigona- 
rktirin,  th«  edges  not  nearly  so  prominent;  fingers  curved  dowuwarda. 
Ambulatory  legs  spionlana  above;  Jaetyla  twisted,  longer  than  the  pro- 
podi.  and  ueariy  devoid  of  spi mites  with  the  exception  of  a  tew  on  the 
lower  side  iieur  the  tip. 

Alaska. 

This  species  is  distinguished  from  all  the  other  hermit 
crabs  of  the  coast  by  the  possession  of  a  circular  patch 
of  fine  hairs  on  the  antero-internal  angle  of  the  upper 
surface  of  the  carpus  of  the  large  cheliped.  It  is  also 
distinguished  from  the  four  preceding  species  by  its 
larger  median  frontal  prominence. 

Pagurus  Tanneri  (Benedict)- 

Bupagurus  Tanneri  Benedict,  Proc.  U.  9.  Nat.  Mns.,  Vol.  XV,  1892,  p.  10. 
Anterior  portion  of  the  carapace  as  wide  as  long.  Median  frontal  tooth 
iTiangnlar,  much  larger  and  projecting  much  farther  forward  than  the 
lateral  teeth,  which  are  broadly  triangnlar,  anbacnte,  and  tarnished  with 
a  terminal  spine.  Ocular  peduncles  Btout;  corueie  dilated;  scales  ovate 
and  furnished  with  a  subtermiual  spine  which  is  visible  from  above,  the 
npper  surface  more  or  lean  concave.  The  outer  spine  of  the  second  baaal 
antennal  joint  reaches  lo,  or  beyond  the  middle  ol  the  fonrth  joiitt;  aciole 
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slender  and  exceeding  the  tips  of  the  ocuUr  peduncles.  Chelipeds  spina- 
loas  and  pubescent;  meras  oblong,  the  snpero-lateral  surface  rounded  and 
scabrous,  or  spinulous;  lower  surface  spinulous,  and  devoid  of  marked 
prominences;  carpus  thick,  oblong,  the  inner  and  outer  surfaces  flat; 
upper  surface  convex,  spinous,  with  the  inner  and  outer  edges  defined  by 
rows  of  spines;  hand  about  as  wide  as  the  carpus  and  over  twice  as  long 
as  broad;  on  the  upper  surface  behind  the  gap  between  the  fingers  is  a 
longitudinal  ridge,  which  is  continued  forward  upon  the  poUex  though 
diminishing  in  size;  the  ridge  bifurcates  behind,  forming  two  lower,  less 
marked  ridges  which  diverge  toward  the  posterior  margin;  on  either  side 
of  this  ridge  the  surface  of  the  hand  is  depressed  and  less  spinj  than 
elsewhere;  fingers  flattened  and  beet  downwards;  a  row  of  short  spinules 
on  the  outer  margin  of  the  dactyl  and  a  similar  row  near  it  on  the  upper 
surface.  Merus  of  the  smaller  cheliped  compressed,  spinulous  below; 
carpus  compressed,  but  widened  at  the  distal  end  of  the  lower  side,  having 
a  rounded,  spinulous  process  at  the  antero-external  angle;  upper  edge 
with  two  series  of  spines;  hand  trigonous,  supero-extemal  face  subtrian- 
gular,  deeply  concave;  edges  prominent,  spinulous;  a  row  of  spinules 
extending  from  the  proximal  margin  to  the  upper  ridge,  which  it  meets  a 
short  distance  from  the  base;  the  surface  below  the  upper  edge  is  concave 
and  limited  below  by  a  row  of  spinules;  fingers  curved  downwards;  dactyl 
slender,  nearly  smooth.  Ambulatory  legs  subequal,  spinulous  above; 
dactyls  slender,  longer  than  the  propodi,  quite  strongly  twisted,  and 
obsoletely  spinulous. 

Alaska;    off  Washington   from   167   to   559   fathoms 
(Benedict). 

Pagnrus  confragosus  (Benedict). 

EupfiguruB  confroLgo9U8  Benedict,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XV,  1892, 
p.  11. 

Very  near  Tanneri.  The  median  lobe  of  the  front  is  acute  but  not  so 
prominent  as  in  that  species.  Ocular  peduncles  short,  stout,  distally 
widened,  and  not  two-thirds  the  length  of  the  anterior  portion  of  the 
carapace.  Chelipeds  much  like  those  of  Tanneri;  the  larger  hand  is 
■lightly  wider,  with  the  outer  margin  more  curved;  the  triangular  area 
between  the  two  diverging  ridges  of  the  upper  surface  is  wider,  and  the 
more  prominent  inner  ridge  is  interrupted  at  about  its  posterior  third,  the 
two  parts  changing  direction  at  this  point;  the  elevated  apex  of  the  tri- 
angle where  the  ridges  meet  is  not  continued  forward  as  a  high  crest  as  in 
Tcuaneri^  but  the  ridge  begins  to  descend  immediately  toward  the  poUex; 
fingers  much  flattened,  but  scarcely  curved  downward.  Smaller  hand 
■oarcdy  distinguishable  from  that  of  Tanneri,  Ambulatory  legs  subequal; 
dactyls  slender,  curved,  twisted,  nearly  devoid  of  spinules. 
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"  The  Iwo  spocien,"  siiya  Benediol,  "are  reiidily  aepArAled  Jiy  th#  li 
side  of  the  raised  triauglc  of  tho  Inrger  huiul.      In  thia  cpeoies  it  onU  off  | 
Ihe  inner  depresaion  of  the  upper  surfnoe  from  the  proximnl  luargin  of  ll 
palm,  while  in  Tanaeri  thi^  depression  is  allowed  (o  renoh  the  uarglli  bf    I 

■e  of  the  ndge.'' 


Alaska!  oH  Washington  and  the  mouth  of  tho  Colum- 
tiia  River  in  68-178  fathoms  (Benedict). 


Pagurus  Newcombei  (Benedict). 

EHi-i'iariii   Ndiromhei   Brseiihx    Proc.  U.  S.  Nal.  Mn».,  Vol.  XV.   IMS, 
p.  17. 

Auteriur  portiuu  <i(  the  carnpace  loader  IhsD  wide.  Medlau  frontal  lonlh 
■hort  and  ohtnse;  xhe  Internl  (eetb  broadly  roauded  and  slijuhtlir  promi- 
iieiit.  Eye'»Ui1kB  modetatel;  aleader  and  a  little  over  one- halt  the  lenitlb 
of  (he  anterior  portion  of  the  cftrspace.  Eye-scules  sablriHugiilar.  slighllf 
Koucnve  above,  the  subteriniital  spineii  prominent.  Antensal  pednaolM 
longer  Ihau  the  eje-slalks;  ncii;le  nenrlj  reaching  the  tip  of  th«  ty*. 
(;helipedB  Tcry  uQe(|unl;  metna  of  the  larger  one  stout;  the  onlar  atulaM 
i»  couTei  and  ue&rly  amoolb,  bat  there  are  eome  traueverae  spinnlov* 
mgn  near  tha  mpero^istal  anglet  two  prominent  tuberalea  on  the  low«r 
side;  carpiiB  Dhloii){,  srarcety  oue-half  longer  ihnii  wide,  and  ol  nearly 
ei|iial  width  throughont;  outer  surface  Hitt;  inner  surface  a  little  concsv<-; 
npper  aurface  evenly  convei,  thickly  covered  with  spiny  granules,  aud 
bordered  on  the  inner  side  by  a  row  of  short  spines,  internal  to  which  i* 
n  parallel  tow  of  suinller  spines;  hnud  uo  wider  and  scarcely  Ion gei  than 
the  carpns,  and  covered  aliove  with  spiny  granules;  outer  edge  acute, 
eKpeoially  ou  (he  pollei,  and  armed  with  short  epinea;  liugers  with  minute, 
corneous  tips;  dactyl  margined  with  spiny  grannies.  Small  cheliped 
pubescent^  meruit  compressed,  and  more  ur  lesa  npiunloua  below;  csrpns 
armed  with  ten  or  twelve  lonji,  curved  spines  ou  the  upper  edge;  onter 
auifnce  with  aeveral  apines  ou  the  uiiper  side  and  spiny  grauulea  farther 
down;  hand  longer  than  the  carpns,  with  a  triaugulnr.  spiuulona,  sopero- 
external  face;  a  sulcus  on  the  posterior  portion  of  the  npper  edge.  The 
carpus  and  propodus  of  the  ambuliitory  legs  are  armed  above  with  Bpinea. 
which  are  much  smaller  in  the  second  pair,  where  they  may  be  abaent  on 
the  propodi;  dactyls  spinous  below  aud  about  as  long  as  the  propodi. 

Color  in  alcohol:  chelipeds  reddish,  the  tips  of  the  tingert  bright  red. 
The  ambulatory  legs  are  spotteil  with  red;  the  base  of  the  dactyls  and  the 
distal  end  of  the  propodi  are  bright  red. 

British  Columbia  (Benedict);  Sitka!  Port  Townseod! 
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Pagurus  Kennerljri  (St.). 

EupaguruB  Kennerlyi  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phiia.,  1864,  p.  153. 
Benedict,  Proc.  U.  8.  Nat.  Mas.,  Vol.  XV,  1892,  p.  19.  Walker, 
Trans.  Liverpool,  Biol.  Sec,  Vol.  XII,  1898,  p.  275. 

Anterior  portion  of  the  carapace  a  little  longer  than  wide.  Median  tooth 
of  the  front  triangular,  low,  Bnbacnte;  lateral  teeth  ronnded,  with  a  prom- 
inent snbmarginal  spine  making  them  appear  aonte.  Eye-pednncles 
moderately  slender  and  fully  two-thirds  the  length  of  the  anterior  portion 
of  the  carapace;  comesB  not  large  and  scarcely  dilated.  Eye-scales  snb- 
ovate,  dorsally  concave,  with  a  prominent  subterminal  spine,  which  is 
visible  from  above.  Autennal  peduncle  exceeding  the  eyes;  aoicle  rounded 
above  and  seldom  reaching  the  tip  of  the  eye.  Chelipeds  very  unequal, 
pubescent,  and  spiny;  merus  nearly  trihedral,  the  outer  surface  convex 
and  nearly  smooth;  carpus  short,  distally  widened;  inner  surface  smooth, 
glossy,  more  or  less  concave;  outer  surface  flattened,  nearly  smooth;  upper 
face  covered  with  scattered  hairy  prominences;  inner  edge  furnished  with 
seven  or  eight  slender  curved  spines;  a  parallel  row  of  three  or  four  spines 
near  the  distal  end;  hand  oblong,  wider  and  much  longer  than  the  carpus; 
upper  surface  with  seven  to  nine  rows  (including  the  marginal  rows)  of 
spines,  a  tuft  of  long  hairs  arising  from  the  base  of  each  spine;  fingers 
corneous  tipped;  outer  margin  of  the  dactyl  with  a  prominent  row  of 
short  spines  and  a  similar  row  on  the  upper  surface.  Merus  of  the  left 
cheliped  with  the  lower  bide  spinulous;  carputj  compressed,  with  a  double 
row  of  spines  on  the  upper  surface^  hand  with  the  supero-extemal  sur- 
face widened  at  the  base  and  thickly  set  with  strong  spines;  upper  edge 
with  a  smooth  sulcus.  Ambulatory  legs  pubescent,  the  upper  sides  devoid 
of  spines  except  on  the  carpus  of  the  anterior  pair;  dactyls  not  twisted, 
about  equalling  the  propodi  and  armed  below  with  slender  spines. 

Alaska  (Benedict);  Puget  Sound  (Stimpson)!  Kadiak 
Is.,  lat.  55^  35'  30"  N.;  ion.  162^  31'  45"  W.;  19  fathomsl 

Pagurus  hirsutiusculus  (Dana). 

Bf.rnhardui  hir$utiu»culu9  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  1851,  p.  269; 

Crust.  U.  8.  Expl.  Expd..  Part  1,  1852,  p.  44.3,  PI.  XXVII,  fig.  3. 
EupayMru9  hirfutiueculua  Stimpson,  Joum.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI, 

1857,  p.  484;  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  pp.  237  and  249. 

Carapace  and  legs  pubescent;  anterior  portion  of  the  carapace  a  little 
wider  than  long;  median  tooth  triangular  and  acute;  lateral  teeth  obso- 
lete.    Ocular  peduncles  short,  about  one-half  the  length  of  the  anterior 
portio  n  of   the  carapace;   ccrncte  scarcely  dilated.      Eye-scales  oblong 
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obtime,  oouCAve  od   the  upper  side,   with  the  subterminal  spjue  Figjblt 
from  nbore.    Antero-^xterual  proceas  of  the  basal  auteunal  joint  short  and 
9toDt.  not  leacbing   the  middle  oi   the  fonrth  joiot  of  the  peduncle,  aud   1 
double  pointed;   aoiele  rouuded,   pubescent  on  the  inuer   side,   sod   iiot    I 
reaohlDg  Clie  middle  of  the  last  joint  of  the  peduucle.     Chelipeds  rery 
tinequal:  merus  of  the  larger  one  trigoaal,  with  the  angles  rounded  nud 
the  surtncea  oouvei  nud  marked  with  small,  transverse,  granulated,  pnbei- 
cent  rugie;   oarpua  oblong,  distallj  widened,  the  sides  rouuded  aud 
upper  surface  very  couvex;  eiirface  covered  with  pubeijaeut,  grauulated   ' 
rugiG  Bimilat  to  those  on  the  merus,  which  benome  brokeu  up,  ia  many 
places,  iuto  separate  granules;  baud  obloug,  nearly  twice  as  long  as  wide, 
the  upper  surface  evenlj  convex  aud  grnunlated;  fiugers  short  and  stoat, 
tli«  dactyl  with  a  row  of  granules  on  the  upper  side  parallel  to  the  outer 
edge.     Smaller  cheliped  with  the  merus  and  carpus  conipressed  aud  gran- 
nlo-scabrous;  baud  small,  narrow,  with  the  sides  rounded  and  having  no    I 
prominent  angles:   palm  more  or   less  inflated,  with  often  a  trace  i 
groove  near  the  pro»mal  end  of  the  upper  surface;  i^urfaoe  of  the  band   | 
granulated;    fingers   pubescent  with   corneous   edges.      Ambalatory  legs    ' 
grannlo-ecabroua,  but  not  spinous,  except  on  the  lower  side  of  the  daotyU 
and  the  distal  aud  of  the  propodi;  daolyle  nearly  straight,  almost  as  long 
as  the  propodi.  and  not  twisted. 

Alaska.!  Behriog  Is.!  Puget  Sound;  Oregon;  northern 
to  southern  California!  Common  on  the  shore  at  low 
tide. 

Pagurus  Samuelis  (Stimpaon). 

Eupagurui  Samuttii  Stiupsok,  Proc.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI,  1837, 
p.  86;  Jouru.  Bosl.  Soc.  Nat.  Hist..  Vol.  VI,  1857,  p.  482;  Proc.  Acad 
Nat.  8ci.  Phila.,  1858.  p.  250;  Ann.  N.  Y.  Lyo.  Sat.  Hist.,  Vol.  Vn, 
1860,  p.  dO,  PI.  I.  tig.  8.  Orthank,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd. 
VI,  1892.  p.  301.  PL  XII,  fig.  12. 

Closely  allied  to  hirauliuiculua.  Body  and  legs  quite  strongly  pubes- 
cent. Anterior  portion  of  the  carapace  considerably  longer  than  wide. 
Median  tooth  of  the  front  quite  prominent  and  sharp;  lateral  teeth  repre- 
sented only  by  a  slight  oonvexity  in  the  margin.  Ocular  pedunolec  mod- 
erately stout,  somewhat  constricted  in  the  middle,  and  alMtlt  one-half  as 
long  as  tbe  anterior  portion  of  the  carapace.  Ocular  scales  subovate  and 
dorsally  concave,  with  tbe  subtermiual  spine  visible  from  above.  Anten- 
nal  peduncle  exceeding  tbe  eyes  by  fully  one-half  the  length  of  the  last 
joint;  acicle  rouuded  above,  pubescent  on  the  inner  margin,  not  reaching 
the  middle  of  the  last  Joint  of  tbe  peduncle,  but  nearly  reaching  tbe  tip  of 
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the  eye-8t*lk.  Chelipedii  very  oneqaal,  the  larger  oue  elongated,  grann- 
lated,  nearly  devoid  of  pobeseence,  bat  famiBhed  with  minnte  sei»  whieh 
arise  from  the  base  of  the  grannies;  mems  oompreesed,  the  angles  ronnded, 
length  abont  one-half  greater  than  the  height;  outer  snrfiMe  eonvex  and 
more  or  less  grannlo-mgose  toward  the  distal  end;  oarpns  in  theadnlt  a 
little  over  one-half  longer  than  wide^  the  upper  snrfaoe  evenly  convex  and 
ronnded  oiT  to  the  sides,  the  outer  of  which  is  granulated  and  more  or 
less  flattened ;  inner  side  somewhat  more  strongly  granulated  and  slightly 
concave;  on  the  posterior  portion  of  the  carpus  there  are  several  trans- 
verse, grauulated  rugSB  which  become  gradually  replaced  anteriorly  by 
isolated,  rounded  granules;  hand  oblong  (but  not  twice  as  long  as  wide), 
broader  than  the  carpus,  becoming  more  elongated  with  age;  upper  sur- 
face  evenly  convex  and  granulated  like  the  carpus,  the  granules  becoming 
longer  on  the  poilex;  outer  margin  acute,  granulo-denticulate,  the  gran- 
ules  becoming  less  sharp  with  age;  tingen  shorter  than  the  palm;  outer 
margin  of  the  dactyl  granulo-denticulate;  a  granulated  line  on  the  upper 
surface  parallel  to  the  margin;  tips  of  the  fingers  corneous  in  young,  but 
calcareous  in  old  specimens.  Smaller  oheliped  pubescent,  not  reaching 
the  base  of  the  dactyl  in  adults,  aud  often  scarcely  reaching  the  base  of 
the  hand;  merus  spinnlous  below;  carpus  compressed,  the  upper  edge 
armed  with  nine  or  ten  sharp  spines  external  to  which  is  a  parallel  row  of 
smaller  spines;  the  granulations  on  the  lower  surface  become  more  or  less 
spiny  towards  the  anterior  margin;  hand  granulated,  narrow,  oblong,  not 
shorter  than  the  merus;  palm  rounded,  having  no  prominent  ridges  or 
angles;  fingers  corneous  tipped.  Ambulatory  legs  pubescent,  the  propodi 
granulo-spinose  above;  dactyls  rather  stout,  spinous  below,  and  markedly 
shorter  than  the  propodi.  The  dactyls  are  of  a  bluish  color  with  a  longi- 
tudinal reddish  stripe  on  the  sides;  distal  end  of  the  propodi  bluish. 

Patrick's  Point!  Mendocino  County!  Peseadero!  Mon- 
terey (St.)!  Santa  Catalina  Is.!  San  Pedro!  San  Diegol 
Japan  (Stimpson,  Ortmann). 

I  very  strongly  doubt  that  the  E.  Samuelis  reported 
from  Japan  by  Stimpson  and  Ortmann  is  the  same  as 
our  California  species. 

Pagurus  miiiimiis,  sp.  no  v. 

Anterior  part  of  the  carapace  about  as  wide  as  long;  median  projection 
of  the  front  triangular,  acute,  the  lateral  ones  ronnded.  Eye-scales 
pointed,  with  a  very  promineut  subtermioal  spine.  Ocular  peduncles 
stout,  cylindrical,  a  little  flatteued  distally,  and  about  two-thirds  the  length 
of  the  anterior  portion  of  the  carapace,  reaching  about  the  middle  of  the 
10 
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last  joint  of  the  auteunal  peduncle.  Acide  ahorl,  tileuder,  nettrly  reacLing 
the  tip  of  the  eorneie,  but  not  reaching  the  middle  al  the  lost  joint  of  the 
peduncle.  Chelipeda  pubescent;  uierita  of  the  larger  oue  compressed,  the 
angles  rounded;  cnrpus  oue-hnlf  lon^jer  than  broad,  dintally  widened,  the 
upper  Hitrtace  rounded,  not  sharply  marked  off  from  the  lateral  faces,  and 
armed  with  HboH  Epiaea  which  are  inclined  forwards;  inner  face  convex, 
but  leas  so  Ihaii  the  outer,  which  ia  eiealy  rounded;  hand  oblong,  widen- 
ia\t  diatall;  to  n  short  distance  beyond  the  base  of  the  dactyl;  the  base  of 
the  hand  ia  armed  with  Bpiuea,  whith  »re  inclined  forwards  like  those  of 
the  carpus,  and  is  strongly  couTei  longitudinally,  giving  the  hand  the 
appeaianue  of  being  bent  dovuvards;  poUei  broad,  the  ont«r  edge  eveuly 
rounded,  sharp,  upturned,  and  armed  with  anteriorly  directed  spines,  the 
npper  surface  smooth  and  concave;  dactyl  broad,  widest  a  little  beyond 
its  BTticuUtiou,  the  outer  margin  sharp,  spiny,  evenly  curved,  the  upper 
surface  nearly  smooth  and  ooucave;  inner  margin  of  both  fingers  furnished 
with  targe,  white,  tubercular  teeth;  lower  side  of  the  hand  evenly  codt«i 
from  aide  to  side,  the  distal  twci*thirds  longitudinally  nearly  straight, 
tapering  evenly  to  the  tip  of  the  pollex.  Hand  of  small  cbeliped  narronr, 
rounded,  the  upper  face  oblique;  fingera  longer  than  the  palm.  AmbuU- 
tory  legs  rather  slender  and  pubescent;  daotyla  slender,  curved,  tapering 
from  the  base,  spiny  below,  and  longer  than  the  propodi. 

General  rolor  reddish,  with  spots  of  darker  red;  larger  cheliped  a  Jarlcer 
red  than  the  rest  of  the  body,  especially  at  the  distal  end;  ocular  pedanalei 
with  a  median,  transverse,  light-colored  band. 

Length,  three-eighths  of  an  inch. 

Described  from  a  single  female  apecimen  dredged  in 
30  fathoms  off  San  Diego,  February  11,  1899.  The 
specimen  carried  numerous  pale  green  eggs. 

This  species  is  best  distinguished  by  the  character  of 
the  larger  hand,  wbich  is  convex  at  the  narrow  base, 
both  longitudinally  and  transversely,  while  the  distal 
portion  is  nearly  smooth,  longitudinally  straight,  but 
transversely  concave.  Collection  University  of  Cali- 
fornia. 

Paguras  granosimanus  (8t.) 

EvpaguTus  granaiimanui  Stimpsos,  Ann.  N.  T.  Lye.  Nat.  Hist.,  Vol.  VII, 

IS60.  p.  90.     Smith,  Bep.  Prog.  Qeol.  Sur.  Canada,  I87S-9,  B,  p.  211. 

Anterior  portion  of  the   carapace  a  little  longer  than   wide.      Median 

tooth  of  the  front   broad  and  rounded;  lateral  teeth  represented  only  by 

Blight  convexities  of  the  margin.     Ocular  peduncles  moderately  stont,  and 
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aboot  two-thirds  the  length  of  the  anterior  portion  of  the  carapace;  comesB 
transverse  and  scarcely  dilated.  Eye-scales  subovate,  more  or  less  oon- 
oave  on  the  dorsal  sorface,  the  subterminal  spine  visible  from  above. 
Antenna!  acide  reaching  but  little  beyond  the  eyes,  exceeding  them  by 
much  less  than  half  the  length  of  the  terminal  joint;  acicle  uot  nearly 
reaching  the  cornese  or  the  middle  of  the  last  joint  of  the  pedonde.  Chel- 
ipeds  very  nneqoal,  the  right  one  elongated  in  adolts,  devoid  of  pobes- 
ceuce,  and  strongly  granulated;  meras  a  little  less  than  one-half  longer 
than  high,  the  anterior  portion  of  both  lower  edges  denticulated;  lower 
surface  furnished  with  two  rounded  tubercles;  outer  surface  convex  and 
roughened  as  in  SamuelU;  carpus  oblong,  more  than  one-half  longer  than 
wide,  but  not  twice  as  long;  upper  surface  evenly  convex  and  strongly 
granulated;  sides  flattened;  upper  edges  rounded;  hand  oblong,  nearly 
twice  as  long  as  wide,  slightly  wider  and  about  one-sixth  longer  than  the 
carpus,  the  upper  surface  evenly  convex  and  granulated,  the  granules% 
becoming  larger  on  the  poUex;  outer  margin  acute,  especially  on  the  poUex, 
and  granulo-dentate;  dactyl  nearly  as  long  as  the  palm,  the  outer  edge 
acute,  granulo-dentate;  tips  of  the  fingers  calcareous;  smaller  cheliped 
nearly  devoid  of  pubescence;  merus  compressed;  carpus  rather  stout,  the 
upper  margin  sharp  and  armed  with  5-7  spines;  the  upper  part  of  the 
external  surface  is  more  or  less  spinulous,  the  lower  portion  granulo- 
rugose;  hand  oblong,  wider  than  the  carpus,  and  longer  than  the  carpus 
or  merus;  the  supero-external  surface  rather  wide  at  the  base  and  strongly 
granulated;  supero-intemal  edge  marked  proximally  by  a  ridge,  external 
to  which  is  usually  a  slight  groove.  Ambulatory  legs  spinous  on  the 
upper  edges;  dactyls  spinous  below  and  armed  with  smaller  spines  above, 
shorter  than  the  propodi,  not  twisted,  and  armed  with  long,  corneous 
claws. 

Color  in  alcohol  reddish;  legs  dark  and  marked  with  small  bluish  spots 
behind  the  small  tufts  of  set®;  granules  bluish. 

Monterey  (Stimpson)I  San  Pedro  I  San  Diego  I  Pesca- 
dero!  Patrick's  Point,  Humboldt  County,  Calif.!  Puget 
Sound I 

Pagurus  Hemphillii  (Benedict). 

Eupagurtu  ffemphillii  Benedict,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XV.  1892, 
p.  16. 

Closely  allied  to  granosimanua  and  SamueU*.  Carapace  glossy,  the  ante- 
rior portion  much  longer  than  broad.  Median  tooth  acute,  the  lateral 
iaath  represented  by  a  convexity  in  the  margin.  Eye-stalks  rather  slender 
and  about  two-thirds  the  length  of  the  anterior  portion  of  the  carapaoa. 
Eye-scales  subovate,  more  or  less  concave  above,  and  subacute,  the  sub- 
terminal  spine  visible  from  above.    The  antennal  peduncle  somewhat 
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aioeede  the  eye-stalk  but  Dot  b;  oas'half  the  length  of  the  l>et  joint; 
aoicle  Bnmll,  much  shorter  than  the  eye-alAlli,  uol  reeehing  the  post«Hor 
third  of  the  last  joiut  of  the  padnnola.  Chelipeds  markedlj  nneqa*); 
memB  Btrongl;  compTeHHed,  the  outer  Burfnce  qnftdralateral,  nearlj  smoDth, 
bat  marked  more  or  leas  as  in  Saiaatlu;  nuterior  portion  of  both  lower 
margins  tleuliculaledi  n  small  taberoleat  the  lower  posterior  angle;  carpus 
obloDg,  deep,  twice  as  long  as  wide,  the  sides  flattened,  the  upper  Burl»r« 
oonTei.  thickly  granulated,  with  the  edges  ion uded,  there  being  no  deli- 
uite  lateral  margins;  band  oblong,  no  wider  than  the  carpus  at  Che  hate, 
but  widening  distally.  being  broadeat  neat  the  base  of  the  dai^ljl;  upper 
sntfttce  evenly  coiiTex  and  granulated  like  the  carpos;  outer  edge  acnte; 
dactyl  Ehorter  than  the  palm.  Meras  of  tbe  left  cheliped  with  the  outet 
part  of  the  lower  margin  spiunloiis;  oarpiis  with  nine  or  ten  spines  on  lb* 
sharp  upper  edge,  external  to  which  is  a  parallel  row  n(  much  smsller 
Rpinnles;  hand  mach  compressed,  scarcely  wider  than  tbe  carpus.  il> 
broad,  outer  face  nearly  parallel  with  tbe  inner  one;  a  groove  on  tbe  upper 
Burface  extending  from  tbe  posterior  mnrgiu  nearly  to  the  dactyl  and  mar- 
gined on  either  side  by  spiny  grannies.  Ambulatory  legs  slender,  much 
compressed,  the  onrpna  and  propodns  of  the  anterior  pair  (and  especially 
the  right  member)  Bpinnlone  on  the  npper  surface;  dactyls  spinnlous 
below,  scarcL'ly  as  long  as  the  propodi  and  not  twisted. 
Color  in  alcohol,  bright  red,  the  tips  of  the  dactyls  light  color«d. 

"California"  (Benedict);  Humboldt  County,  Galif.r 
Pagurus  tenuimanus  (Dana). 

Btmharilut  ttntiimanug  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  1851,  p.  26S> 

Crnst,  U.  8.  Eipl.  Eip<l.,  Part  I,  1852,  p.  447,  PI.  XXVII.  fig.  7. 

Eupagaraa   lenuimanvi   Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist,,  Vol.  VI, 

1857,  p.  483;  Proc.  Acad.  Nat.  Sci.  Fhila.,  185S,  p.  237.     Smith.  Bep. 

Prog.  Geol.  But.  Canado.   1878-B.  B,  p.  211.     BESKntcr,  Proc.  U.  8, 

Nat.  Mas.,  Vol.  XV,   1892,  p.  1.      Walker,   Trans.   Liverpool    Biol. 

Soc,  Vol.  XIl,  1S98.  p.  274. 

Carapace  smooth,  naked.     Median  process   but   little  more  prominent 

than  the  lateral  teeth  which  end  in  a  minute  spine.      Eye-scalea  narrowly 

oblong,  subacute,  channeled   above,  and   having  a   minnte   subtenninal 

spine  not  visible  from  above.     First  three  joints  of  tbe  antennal  pednncle 

armed   as  in  munitui;  acicle  toanded.  tbe  inner  side  pubescent.  tb«   tip 

reaching  as  far  as.  or  a  little  beyond  the  ocular  pedancles;  flageUnm  long. 

Chelipeds  very  nneqnal;  merus  of  the   larger   cbeliped   short,  trigononi, 

with  the  sides  convex,  the  length  and  breadth  snbeqnal ;  anrfaee  more  or 

leea  tnbercnlated,  especially  near  the  snpero-distal  angle,  which  is  famished 

with  several  marginal  spines;  eitero-distal  angle  with  a  tew  spinw:  eupn» 
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stoat,  a  little  longer  than  wide,  the  npper  sarfaoe  strongly  oonyex  and 
thickly  ooTered  with  small,  sharp  tubercles;  inner  edge  spinous;  hand 
Tery  wide  and  strongly  flattened,  with  the  edges  produced  into  prominent, 
thin  expansions,  which  make  the  hand  much  wider  than  the  carpus;  both 
surfaces  thickly  coTcred  with  small  tubercles;  inner  edge  of  the  hand 
convex,  denticulated,  and  cunred  downward  in  the  middle;  fingers  strongly 
compressed  and  hollowed  out  above,  both  sides  minutely  tuberculated  or 
granulated.  Left  cheliped  with  the  merus  flattened,  denticulated  on  the 
upper  margin  and  at  the  infero-distal  angle;  carpus  compressed,  upper 
surface  granulated  or  tuberculated,  the  inner  edge  acute  and  spinous; 
hand  flattened,  similar  in  shape  to  that  of  munUu8i  but  the  raised  margins 
are  denticulated;  upper  surface  granulated  or  minutely  tuberculated,  the 
proximal  margin  overlapped  by,  instead  of  overlapping,  the  distal  margin 
of  the  carpus;  lower  surface  smooth;  fingers  more  or  less  pubeecent. 
Ambulatory  legs  nearly  naked,  and  marked  with  red  spots;  upper  margins 
spinulous;  dactyls  slightly  twisted,  considerably  longer  than  the  propodi, 
the  margins  and  anterior  surface  spinulous;  sides  of  the  preceding  joints 
smooth  and  glossy. 

Length  of  large  cheliped,  81  mm.;  merus,  19  mm.;  width  of  same,  16 
mm.;  carpus,  26  mm.;  width  of  same,  24.5  mm.;  hand,  34  mm.,  greatest 
width  of  same,  29  mm.;  length  of  smaller  cheliped,  51  mm. 

Paget  Sound  (Dana);  Kadiak  Is.,  Alaska! 


Pagurus  calif orniensis  (Benedict). 

EupaguruB  cal{fomienuB  Bbnedict,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XV,  1S92, 
p.  21.  Faxon,  Mem.  Mus.  Comp.  Zool.  Harvard  College,  Vol.  XVIU, 
1895,  p.  55,  PI.  XI,  fig.  2-2«. 

Median  tooth  of  the  front  low  and  scarcely  in  advance  of  the  broadly 
triangular  lateral  teeth.  Ocular  peduncles  moderately  stout  and  about 
three-fourths  as  long  as  the  anterior  portion  of  the  carapace,  which  is 
nearly  as  wide  as  long.  Eye-scales  oblong,  subacute,  deeply  channeled 
above,  and  curved  downward,  the  subterminal  spine  small.  Aoide  rounded, 
pubescent  on  the  inner  margin,  and  not  reaching  the  tips  of  the  ocular 
peduncles.  Chelipeds  of  exceptionally  unequal  size;  larger  cheliped 
glossy;  merus  trigonous,  the  surfaces  convex  and  nearly  smooth,  but 
slightly  roughened  with  scattered,  minute  prominences;  carpus  much 
widened  at  its  distal  end  where  its  breadth  about  equals  its  length;  npper 
surface  convex  and  furnished  with  scattered,  depressed  granulations;  outer 
margin  raised  and  finely  granulated;  inner  margin  prominent  and  armed 
with  several  short,  unequal  spines;  outer  surface  more  or  less  flattened; 
inner  surface  oblique  and  slightly  concave;  hand  flattened,  much  wider 
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Ibnn  the  carpns,  and  Dearly  as  bmad  as  long;  tipper  tarfooe  evenly  convex 
and  coveted  with  sharp  grannlatioaa  of  nneqnal  size;  enter  margin  aonW, 
denticulated,  and  evenly  onrred  from  the  tip  of  the  pollei  to  the  base; 
inner  margin  prodnced,  acute,  more  «trongly  dentioolated  than  the  outer, 
and  ending  in  a  prominent  angle  some  distance  from  the  base  o(  the 
dactyli  Itnfters  compressed;  poll ei  very  vide  aud  farnlshttd  vith  seveial 
large  granalationB;  daotjl  vitb  the  upper  marglQ  sharply  giannlated  and 
tnrnixhed  witbn  granular  line  ou  the  surface,  between  which  and  tbeonter 
loargin  the  anrfaoe  is  deeply  concave.  Meras  of  the  smaller  oheliped 
compressed,  narrow,  and  smooth,  except  on  the  lower  side,  which  is  apino- 
loaa  toward  the  distal  end:  carpns  compressed,  armed  above  with  two  row* 
of  spiiioa,  the  iuutaded  surface  being ulightlyooncare;  band  smalt,  obloug, 
with  no  prominent  angles,  a  little  longer  than  the  carpne,  but  not  eioeed- 
ing  the  mems.  Ambulatory  legs  glossy,  nearly  smooth;  a  spine  at  tho 
snpero-distal  angle  of  the  oarpus  projectiug  over  the  propodus;  daotyk 
thin,  pnlKscent,  not  twisted,  and  spinalouit  below,  exceeding  the  length 
of  the  propadi. 

Color  of  alcoholic  specimens  near  orange;  the  ambulatory  legs  crossed 
by  bauds  of  a  lighter  color.  There  is  a  band  of  lighter  color  near  the 
middle  of  the  ocular  peduncles. 

California  (Benedict);  Santa  Catalina  Island  I  Dredged 
in  the  harbor  of  Avalon. 

Pagurus  munitus  (Benedict). 

BAipagurui  munilal  Bbnedict,  Proa.  D.  S.  Nat.  Mqb.,  Vol.  XV,  IS92,  p.  19. 


I 


Carapace  smooth,  nearly  naked,  the  anterior  margin  with  three  neuly 
equal  teeth.  Eye-scalea  oblong,  channeled  above.  Fiisl  joint  of  tha 
antennal  peduncle  with  a  spine  or  tooth  at  the  interior  antero-inlerior 
angle;  second  joint  with  a  spine  at  the  an tero -internal  angle,  the  infero- 
distal  produced  forward  into  a  prominent  spine  which  is  generally  dou}>ltt 
pointed;  third  joint  with  a  spine  at  the  apex;  acid e  rounded,  pnbesoeut 
on  the  inner  side,  and  about  reaching  the  tips  of  the  oeular  pednnclee. 
Chelipeds  very  nneqnal,  merns  of  the  right  cheliped  short,  trigonoQs;  car- 
pus broader  than  long,  the  margins  produced  into  two  large,  thin,  wing- 
like  expansions  and  curved  bo  that  the  inner  surface  is  oonoave;  hand 
smooth,  much  narrower  than  the  distal  end  of  the  carpus,  and  about 
twice  aa  long  as  wide,  the  edges  subparallel;  outer  edge  slightly  oonoave; 
fingers  punctate,  shorter  than  the  palm.  In  the  smaller  cheliped  the  oar- 
pus  is  elongated  and  compresaed,  the  upper  margin  spiny;  hand  oblong, 
smooth,  much  flattened,  the  acute  edges  upturned,  making  the  upper  sur- 
face markedly  concave;  proximal  margin  acute  and  overlapping  the  diit*l 
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end  of  the  carpas;  fingers  smooth,  more  or  lees  pubescent  below,  the 
dactyl  provided  with  a  crest  which  is  a  continuation  of  the  elevated  mar- 
gin of  the  hand;  the  opposite  margin  is  continned  as  a  similar  crest  npon 
the  pollex.  Ambulatory  legs  slender,  glossy,  nearly  naked,  the  upper 
margins  of  the  last  three  joints  more  or  less  spinnlons;  dactyls  slightly 
longer  than  the  propodi. 

Alaska  I 

Genus  Pag^uristes  Dana. 

Front  with  a  distinct  rostral  projection.  Ocalar  peduncles  long  and 
slender,  the  scales  of  moderate  size.  Antennnles  long.  Antennal  acide 
robust,  flagellnm  ciliated.  Chelipeds  eqnal  or  snbeqnal,  the  fingers  mov- 
ing in  a  horizontal  plane.  Foorth  pair  of  pereopods  not  chelate.  The 
first  two  abdominal  segments  in  the  male  and  the  first  segment  in  the 
female  bear  sexual  appendages. 

Type. — P,  longirostr  is  Das  A. 

Paguristes  turgidus  (St.). 

Bupagurus  turgidus  Stixpson,  Froc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  86. 
Clibanarius  turgidus  Stimpson.  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  484,  PI.  XXI,  fig.  1.    Bate  in  Lord's  Nat.  in  Vancouver's  Is.,  Vol. 

n,  ISee,  p.  278.     Whitbavm,  Can.  Nat.  (2),  Vol.  Vm,  1878.  p.  471. 
Paguristes  turgidus  Stixpson,  Froc.  Acad.  Nat.  Sci.  Fhila.,  1858,  p.  236; 

Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  Vn,  1860,  p.  86.    Smith,  Bep.  Prog. 

Geol.  Sur.  Canada,  1878-9,  B,  p.  211.    Walker,  Trans.  Liverpool, 

Biol.  Soc,  Vol.  Xn,  1898,  p.  275. 

Carapace  pubescent,  the  anterior  portion  longer  th  an  wide.  Front  tri- 
dentate,  the  median  tooth  much  the  largest.  Ocular  peduncles  over  one- 
third  the  length  of  the  anterior  portion  of  the  carapace.  Antennal  acide 
armed  with  several  dark-tipped  spines  on  the  inner  margin;  flagellum 
short.  Chelipeds  hairy  above,  the  upper  surface  covered  with  dark-tipped 
spines;  fingers  corneous  tipped.  Ambulatory  legs  hairy,  the  dactyls  a 
little  longer  than  the  propodi.     Attains  a  length  of  about  three  inches. 

Puget  Sound  (Stiinpson);  Vancouver's  Is.  (Smith); 
Farallon  Islands!  Santa  Catalina  Is.! 

Paguristes  parvus,  sp.  nov. 

Bostrum  long,  narrow  and  acute.  Ocular  scales  out  into  three  spines. 
Ocular  peduncles  pubescent,  enlarged  at  the  base,  and  exceeding  the 
peduncle  of  the  anteunte    Acicle  pubescent,  reaching  nearly  to  the  tip  o/ 
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the  psdnucle,  Hnd  hiTiu;^  the  outer  oikrgiD  armed  with  tboH  lipioee:  ' 
OTid  joint  of  tb#  psdiiDcle  produced,  eiteroal  to  the  acicle.  into  a  prouMt 
whiub  U  out  iato  three  spines.  Lega  pnbesoent.  Cbelipedt  equal,  lb* 
neras  uearly  amootb;  oarpui  with  a  fiattaoed,  Babtriaugular  npper  snrtrtoe, 
the  inuer  and  outer  margins  of  which  are  armed  with  three  or  four  short, 
stout  Bpiuea;  bauds  wilb  the  upper  surFace  ooarsely  granulated:  tbe  abort 
iouer  margin  armed  with  three  short,  stoni  apineu;  u  longitudinal  intu- 
iDBScence  ou  the  upper  snWace  upou  which  are  two  rows  of  small  tubercles; 
fingers  excavated  within  aud  haviug  blAck,  enrneous  tips.  The  appar  . 
margins  of  tbe  oarpi  and  propodi  of  the  nmbnlatory  legs  are  spinuloasi 
daatyts  scabrona,  sleuder,  nearly  atraigbt.  and  longer  tbau  the  propodi. 
Length  one-fanlf  inch. 

Three   apacitueus   lakeii   at    White's   Point   near   Saa 
Pedro,  Calif.,  July,  1895. 
Collection  University  of  California. 

Pagahstes  Bakeri,  sp.  uov. 

Oarapao*  bairj,  the  anterior  portion  nearly  aa  wide  ai  long,  eroded  fB 
trout  and  towarls  llie  sides,  uni  having  n  few  short  spiniiles  neftr  tbe 
antero •lateral  margiui;  (root  with  three,  subeqnal,  triangular  teeth.  Oon- 
lar  pednnoles  slender,  oylindrical,  two-tbirdt  the  length  of  tbe  anterior 
portion  of  tbe  oarapaoe,  aod  hsdng  a  line  of  hajra  on  the  apper  aide. 
Oonlar  aoftles  armel  with  several  marginal  spines  which  beoome  Urger 
towards  the  tip.  Pedaoole  of  the  antenna)  nearly  three-foartba  the  length 
of  tbe  eje-atalk;  aeoond  basal  joint  with  a  spine  at  the  antero-inlernkl 
angle;  the  antero-eiternal  angle  produced  forward  as  a  large,  triangnlar, 
aonte  procesi  which  is  armed  with  a  fen'  short  spines  on  tbe  outer  margin. 
Acicle  rather  small,  awl-shaped,  hairy,  reaching  a  little  beyond  the  middle 
of  the  last  joint  of  tbe  peduncle,  tbe  inner  margin  armed  with  spioea  and 
the  outer  margin  furnished  near  the  tip  with  two  spines  which  point 
obliquely  upwards.  Chelipeda  equal;  merus  trigouoas,  the  upper  ante- 
rior end  hirsate  aud  spiny  aud  tbe  two  lower  margins  armed  with  short 
spines;  carpus  short,  hirsute  and  apiny  above,  the  inuer  margin  of  the 
npper  side  armed  with  about  sii  spines  which  increase  in  size  anteriorly; 
oater  (ace  small,  hard  portion  of  the  lower  side  reduced  to  a  narrow,  trana- 
Tsrse  bar,  inner  face  Qattened,  with  a  concavity  ou  its  lower  aide,  and 
armed  with  a  few  apioes  above  and  anteriorly;  handa  short  and  broad, 
widest  aoroas  the  base  of  the  pollei,  the  upper  surface  flattened,  hairy, 
armed  with  numerous  spines,  inner  edge  straight,  the  outer  very  strongly 
curved,  inner  faces  flattened  and  armed  with  small  spines,  lour  spines  on 
tbe  iuuer  margin  behind  tbe  base  of  the  daclyl;  pollei  very  broad  at  base; 
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lower  surface  of  hand  tnmid  below  base  of  pollex  aud  armed  with  short 
spines;  an  angle  of  90"  between  its  upper  and  inner  faces.  Ambulatorj 
legs  hairy;  carpus  of  the  anterior  pair  spiny  above;  propodus  armed  below 
with  short  spinules  and  aboTe  with  seven  or  eight  rather  strong  spinee; 
dactyls  flattened,  much  longer  than  the  propodi,  both  margins  closely  set 
with  spines;  second  pair  much  less  spiny  than  the  first. 

There  is  a  pair  of  very  small,  simple,  two-jointed  appendages  on  the 
first  abdominal  segment  in  the  female,  but  the  succeeding  four  segments 
hsTC  an  appendage  only  on  the  left  side;  of  these  the  first  three  (those  on 
the  second,  third,  and  fourth  segments)  are  well-developed  and  biramous, 
but  the  appendage  on  the  fifth  segment  is  smaller  and  reduced  to  a  single 
branch.  In  the  male  the  pair  of  appendages  on  the  first  abdominal  seg- 
ment is  larger  than  in  the  female  and  the  inner  faces  are  channeled;  the 
second  segment  has  a  pair  of  appendages,  and  the  third,  fourth  and  fifth 
segments  have  a  uniramous  appendage  only  on  the  left  side. 

General  color  dark  reddish;  legs  more  or  less  colored  with  blue. 

Length  of  female  2.5  in.;  of  males  4.5  in.  and  5  in. 

Described  from  three  specimens  from  San  Diego, 
Calif. :  one  a  female  loaned  by  the  San  Diego  Natural 
History  Society,  and  two  large  males.  For  the  oppor- 
tunity of  examining  the  latter  I  am  indebted  to  Dr. 
Fred  Baker  of  San  Diego. 

This  species  is  allied  to  P.  fecundus  Faxon,  but  is  dis- 
tinguished by  having  a  less  prominent  rostrum,  much 
longer  antennal  flagellum,  shorter  dactyls  on  the  sec- 
ond and  third  pereopods,  and  small  but  well-marked 
spines  instead  of  ''obscure  teeth,"  on  the  terminal  lobes 
of  the  telson . 

HolopaguruSy  gen.  nov. 

Rostrum  not  prominent.  Ocular  peduncles  moderately  long  and  slender; 
basal  scales  close  together.  Antennal  acicle  rather  short;  flagellum  hairy. 
Left  cheliped  larger  than  the  right;  fingers  of  both  hands  moving  horizon- 
tally, their  inner  margins  not  excavated.  Fourth  pair  of  legs  more  or  less 
chelate.  First  abdominal  segment  of  the  male  devoid  of  appendages;  sec- 
ond, third  and  fourth  segments  with  an  appendage  only  on  the  left  side. 
Telson  entire. 

Type — H.  pilosut. 
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Holopagurus  pilosus,  sp.  nov. 

\DterioT  portion  of  the  carapHO^  slightl;  wider  than  long,  eroded  a 
troDt  aud  sides,  and  haviug  a  few  short  spjaales  near  the  antero-Utent  ■ 
nurttiu.  Frontal  margin  Craniiverae,  roatral  projection  reprexenled  by  A 
Hmall  promiueuoe  which  does  not  exceed  the  lateral  ones,  Ocalor  pedan- 
oIm  ejliadricBl,  rather  slender,  aud  about  two-thirda  the  len},'tb  of  tha 
nnterior  portion  o(  the  carapace;  oorneie  not  dilaled;  basal  scales  rerj 
wide  &t  bnge.  their  itrner  eidea  produced  forwnrds  into  a  snbaoiite,  triaafgn' 
lar  lobe.  Autennular  peduncle  abont  eijnalliug  the  e;e-stalks.  Pednncle 
ol  th?  AiiteiiDn>  shorter  than  the  eye-stalks,  the  second  joint  with  a  ahorl 
apine  at  [he  a ntero -external  aii^le  but  none  at  the  antero-iuteraai  angle; 
last  joint  of  the  peduncle  Hhort,  leas  tUan  twiue  as  long  as  wide;  aoiole 
Btinigbt,  ciliated,  evenly  tapering  to  an  ncnte  tip,  ooavex  and  rongbened 
above,  and  uol  reaohiug  the  tip  of  the  peduncle;  flai^ellam  shorter  than 
the  cara]iace  and  thickly  set  belov  with  long  haira.  Cheiipeds  of  similar 
form,  fnrniahed  with  long  haira  aud  short  spines;  merua  trigoaoua.  the 
lower  Hide  flattened,  the  upper  edge  sharp;  carpus  armed  with  short,  aoat- 
tered  spines  on  the  upper  snrface  which  U  convex,  rounding  att  insenaiblv- 
to  the  small  outer  face;  inner  face  flattened  aad  separated  from  the  appel  | 
surface  by  a  rather  sharp  edge  which  is  armed  with  sharp  apiuea  and  ' 
lurua  outward  near  the  base  more  shpirply  on  the  left  chelipeii  than  on 
the  right;  hands  horizontally  flattened,  the  upper  snrface  gently  oonvez 
and  covered  with  scattered  spines  whioh  are  larger  and  more  thiokly  tat 
near  the  rounded  marginH;  the  larger  hand  is  widest  across  the  base  of  the 
fingers,  beyond  whioh  it  is  quite  abruptly  coutritcted;  the  pollei  Ja  rather 
narrow  a  abort  distance  lieyond  the  base,  its  inner  and  outer  margins 
rounded,  the  tip  corneous;  dactyl  snbconical.  the  tip  corneous  and  strongly 
curved,  its  surface  thickly  set,  like  the  pollei,  with  short,  comeoua  spines. 
The  smaller  hand  ia  relatively  narrower  than  the  larger  one,  the  inner 
and  outer  faces  parallel;  pollex  not  so  muoh  contracted  beyond  the  base 
as  in  the  larger  hand,  its  outer  margin  evenly  convex  near  the  bftse  and 
□ol  slightly  concave  like  that  of  its  fellow.  Ambulatory  legs  bairjr  and 
armed  with  spines  on  the  upper  sides  of  the  merns,  carpus  and  propodns; 
propodi  snbcylindrical,  nearly  smooth  below;  dactyls  long,  gently  otirved, 
flattened  towards  the  tip,  suboylindrical  at  the  base,  about  twice  the 
length  of  the  upper  side  of  the  propodi.  strongly  twisted,  and  armed  only 
with  very  short,  comeone  spinules.  Dactyl  of  the  fourth  pair  of  legs 
extending  (or  abont  one-third  its  length  beyond  the  propodus.  Com  of 
the  last  pair  of  legs  separated  by  an  oblong  process  of  the  alernum  on  the 
posterior  side  of  which  is  a  sharp,  median  groove.  Abdominal  append- 
ages long  and  hairy. 

The  posterior  portion  of  the  carapace  is  more  or  lesj  calcified,  especially 
over  the  cardiac  area,  and  the  branchial  regions  are  reticulated  with  mem- 
branous lines. 
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General  color  yellowish  white;  the  antennsB  are  bloe  and  the  anterior 
portion  of  the  carapace  has  more  or  less  of  the  same  coloration;  a  peculiar 
reddish  coloration  occurs  on  different  parts  of  the  body,  notably  on  either 
side  of  the  cardiac  area  of  the  carapace. 

Length  four  inches;  large  cheliped  three-eights  of  an  inch  longer  than 
the  smaller  one. 

One  large  male  specimen  and  several  small  ones 
dredged  in  about  25  fathoms  ofiF  San  Diego,  Calif.  Col- 
lection University  of  California. 

Family  PARAPAGURID^. 

Similar  to  the  Paguridse  but  having  trichobranchia), 
instead  of  phyllobranchise.     Deep  sea  forms. 

Genus  Parapagurus  Smith. 

Resembles  PcLgurus,  Third  maxillipeds  widely  separated  at  the  base. 
Chelipeds  very  unequal.  Sternum  between  the  first  and  second  pereopods 
narrow.  Eleven  pairs  of  branchiaB,  two  at  the  base  of  the  maxillipeds  and 
each  of  the  first  three  pereopods,  and  three  at  the  base  of  the  fourth. 
Well  developed  and  symmetrical  pairs  of  appendages  on  the  first  and  sec- 
ond abdominal  segments  in  the  male. 

T*ypt, — P,  pilotimanuB  Smith. 

Parapagurus  Mertensii  (Brandt). 

Pagurue  Mertenni  Brandt,  Middendorff's  Siberische  Beise,  Bd.  II,  Th.  1, 

1S51,  p.  112. 
Eupagurua  Mtritndi  Stimpson,  Joum.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  483;  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  237.    Bcitbdict,  Proc. 

U.  8.  Nat.  Mus.,  Vol.  XV,  ISW,  p.  2. 

Anterior  portion  of  the  carapace  sparsely  hairy  and  about  as  wide  as 
long.  Median  frontal  tooth  prominent,  acute,  the  lateral  teeth  small. 
Ocular  scales  ovate,  acute,  concave  above.  Eye-stalks  short,  about  one- 
half  the  length  of  the  anterior  portion  of  the  carapace.  Acide  slender, 
rounded,  sparsely  ciliated,  curved  downwards,  much  exceeding  the  eye- 
stalks,  but  not  reaching  the  tip  of  the  antennal  peduncle.  Chelipeds 
pubescent,  spiny,  very  unequal;  right  cheliped  very  large;  meruai  armed 
with  a  row  of  short  spines  on  the  inner  and  outer  margins  of  the  lower 
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BiJe;  carpus  long,  tha  inner  and  ouler  marRins  spiny,  and  the  cooiei 
upper  surface  armed  wilh  two  rows  of  abort  ipiii«Ei  oatec  luce  mors  oi 
less  flatteaed;  lower  aide  balgiug  nnd  armed  with  a  lew  short  spine*: 
hand  long,  uurrow,  dorso-veulrally  flattened,  and  bent  inward  at  a  slight 
angle  to  the  carpus;  the  rounded  upper  surface  furuished  vith  small,  snb- 
aeriall J  arranged  graitules  wbicb  become  more  promiueat  ou  the  Sngtira: 
inner  aud  outer  margiua  sharp,  granulo -denticulate  and  parallel:  lover 
aurfaoe  of  the  palm  with  »  broad,  shallow  conoarity  which  eitends  tiaarly 
to  the  daclyl.  Left  cheliped  Aleuder;  mernn  spiny  below;  oarpas  labojr- 
lindrioal,  with  three  ruwa  oF  spiuea  on  the  upper  anrfaoe;  hand  uarrow, 
much  longer  than  the  carpas;  palm  veiy  short;  fingers  long,  uarrow.  and 
curved  downwards.  Ambulator;  legs  long,  compressed,  and  very  slender; 
dactyls  exceedingly  long  and  slender  aud  armed  below  with  nameroai 
spines. 

Described  from  a  single  female  specimen  obtained 
from  the  U.  S.  National  Museum  from  Mr,  Benedict, 
who  pointed  out  that  it  was  not  a  true  Pngurue  but 
belonged  among  the  trichobranchiate  forms. 

Northern  California,  Nitkasund,  Kadiak  Is.,  Atcha, 
Kamtachatka  (Brandt);  Ion.  33"  55'  30"  N.;lat.  119° 
53*  30"  W.;  19fathom9l 

This  species  affords  one  of  those  curious  cases  of  com- 
mensalism  with  colonies  of  hydroids  sometimes  found 
among  deep  sea  pagurids.  The  colony  of  hydroids  cov- 
ering the  shell  in  which  the  crab  lives  forms  a  mem- 
branous growth  wliich  extends  beyond  the  boundary  of 
the  shell  and,  in  course  of  time,  according  to  Mr.  Bene* 
diet,  causes  the  shell  to  disappear,  leaving  its  inhabitant 
with  a  membranous,  instead  of  a  calcareous  domicile. 
In  the  specimen  which  I  have,  the  covering  is  partly 
formed  by  the  tip  of  a  broken  shell,  but  mainly  by  an 
extension  of  the  membranous  growth  formed  by  the 
colony  of  hydroids.  This  arrangement  certainly  affords 
the  crab  the  advantage  of  allowing  it  to  grow,  without 
its  having  to  undergo  the  troublesome  experience  of 
changing  its  lodgings. 
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Subtribe  THALASSINIDEA. 

Carapace  short,  oompressad,  and  marked  with  two  longitudinal  Butnres. 
Bostmm  small  or  wanting.  Both  pairs  of  antennas  elongated  and  furnished 
with  long  peduncles,  those  of  the  outer  pair  five- jointed  and  nsnally  deToid 
of  an  acide.  First  pereopods  more  or  less  chelate;  second  pair  often 
chelate;  third  pair  always  simple.  Last  segment  of  the  thorax  movable. 
Abdomen  long,  the  segments  not  overlapping,  the  side  i^tea  feebly  de- 
veloped.   Tail-fin  well  developed.    Branchias  variable. 

Family  CALLIANASSID^. 

Carapace  strongly  compressed.  Bostmm  flattened.  Eyes  small.  First 
pair  of  chelipeds  generally  unequal;  second  pair  with  or  without  ehelsB. 
Side  plates  of  the  abdomen  absent.  Telson  and  uropods  broad  and  devoid 
of  cross  furrows.     Burrowing  crustaceans  with  soft,  elongated  bodies. 

Genus  Upogebia  Leach. 

Bostmm  short  and  tridentate.  Eyes  small,  with  cylindrical  pedunclee. 
No  antennal  scale.  External  maxillipeds  peiliform.  First  thoracic  legs 
subequal  and  subchelate,  the  pollex  small;  the  remaining  pairs  not  chel* 
ate.  Abdomen  long,  with  subquadrate  joints;  pleopods  broad,  the  second 
pair  similar  to  the  others;  uropods  broad  and  foliaceous;  telson  broad, 
subquadrate,  foliaceous.     Podobranchiie  and  mastigobranchiee  wanting. 

Type.—U,  aitllata  (Montagu). 

Upogebia  pugettensis  (Dana). 

Gebia  pugettensis  Daxa,  Proc.  Acad.  Nat.  Sci.  Pbila.,  1S52,  p.  19;  Crust. 
U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  510,  PI.  XXXII,  fig.  1.  Btimpsok, 
Joura.  Bost.  Soc  Nat.  Hist.,  Vol.  VI,  1857,  p.  488,  PI.  XXI,  fig.  2. 
LocKiNGTON,  Ann.  Nat.  Hist.  (5),  Vol.  II,  1878,  p.  290. 

Oehia  edLtfwmica  Stimpson,  Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1866,  p.  88. 

Upper  portion  of  the  carapace  in  front  of  the  cervical  groove  flattened, 
scabrous,  and  hairy,  and  marked  with  three  longitudinal  grooves,  the 
median  groove  being  the  shortest;  front  with  the  median  tooth  large, 
horiaontal,  triangular,  the  lateral  teeth  short.  A  minute  marginal  tooth 
or  spine  generally  present  a  short  distance  below  the  lateral  teeth.  Antero* 
lateral  and  postero-lateral  angles  rounded.  Eye-stalks  short,  reaching  very 
little  further  forward  than  the  lateral  teeth  of  the  front.     Antennules  less 
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thno  one-balf  tha  ieagth  ol  the  aut^nurp,  the  flogella  Hul>eqaBl.  Peduncl* 
of  the  anteuliiB  eiceediug  that  of  the  aateuDules;  flBgellam  oilistt^t)  aai 
longer  Iban  the  carapace.  ChelipedE  equat;  mBms  epinaloQa  and  bairj 
bolow;  oarpns  with  the  njiper  aud  lower  edges  spinnlooa,  aud  having* 
Bpioe  at  the  Bntera-inleriial  augle  atiil  another  spine  a  iihort  distance  belo« 
it;  hand  with  two  parallel,  scnbtuua,  hair;  lines  on  the  upppr  edge  and  a 
traOBvevEe  j^rannlstecl  line  at  the  prdiimat  end  oC  the  inner  surface;  a  lina 
of  baira  on  the  outer  Bnrlace  which  is  continued  obliquei;  avroas  the 
oari>na;  lower  side  of  the  palm  soabrouq  and  hair;;  poUex  short,  beat 
dowavards,  and  having  a  tooth  uear  the  middle;  dacljl  obliquely  com- 
preasod,  incurved,  aonte,  projecting,  when  closed,  far  beyond  the  tip  o( 
the  poUes,  Dropods  short,  the  itiiier  ramus  diatally  rounded,  tmncated, 
the  outer  rounded.  Telson  entire,  reotanguUi,  wider  than  long. 
Length,  1 12  mui. 

Queen  Charlotte  Is.  (Smith);  Vancouver's  la.  (Bate); 
Puget  Sound  (Dana);  Bodega  Bay!  San  Francisco  Bay! 
Moiitereyl  Santa  Cataliua  Is. I  San  Pedro!  San  Queutia 
Bay,  Lower  California  (Lockington). 

This  species  can  generally  be  found  wherever  muddy 
beaches  occur.  It  inhabits  holes  of  one  or  more  feet  in 
depth,  many  of  which  are  left  uncovered  at  low  tide, 
when  the  creatures  can  easily  be  dug  out.  Specimens 
are  often  taken,  however,  at  a  depth  of  several  fathoms. 

There  is  a  peculiar  parasitic  crustacean,  Phyllodurua 
abdondnalia  St.,  that  is  often  found  upon  this  species, 
being  usually  attached  to  the  base  of  the  abdominal 
appendages.  Sometimes  also  a  small  bivalve  mollusc, 
Pytkina  rugifera,  is  found  attached  to  this  crustacean 
by  its  byssus. 

The  tooth  on  the  poUex  is  sometimes  absent,-as  it  was 
in  the  specimen  described  by  Dana.  "  This  tooth," 
says  Stimpson,  "  is  a  prominent  character  in  all  the 
very  numerous  specimens  in  the  Smithsoniaa  Museum, 
but  it  is  obsolete  in  the  specimen  described  by  Dana, 
although  actual  comparison  shows  them  to  be  the  same." 
In  some  small  specimens  fromCatalina  Island  the  small 
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marginal  spine  beneath  the  lateral  teeth  of  the  front 
was  absent,  although  they  agreed  with  specimens  from 
northern  California  in  every  other  essential  feature. 

Genus  Callianassa  Leach. 

Rortrum  absent  or  reduced  to  a  small  point.  Eye-peduncles  flattened; 
cornea  median,  small  or  absent.  Anteunular  flagella  nerer  shorter  than 
the  preceding  joint.  No  antennal  scale.  External  maxillipeds  opercnli- 
form.  First  pair  of  pereopods  Tery  unequal  and  furnished  with  well- 
deyeloped  chelas;  second  pair  small  and  chelate;  third  pair  with  the 
penultimate  joint  broadly  expanded;  fifth  pair  subchelate.  Second  pair 
of  abdominal  appendages  in  the  female  slender,  the  succeeding  ones 
broad,  foliaceous,  and  fringed  with  ciliated  hairs.  Caudal  appendages 
wide.    Gills  with  flattened  filaments. 

In  this  genus,  according  to  Bate,  only  arthrobranchiae 
are  present,  with  the  exception  of  a  rudimentary  masti- 
gobranchia  on  the  third  maxilliped. 

Callianassa  califomiensis  Dana. 

CcUUanasm  ccUifomienais  Dana,  Froc.  Acad.  Nat.  Sci.  Phila.,  1S54,  p.  175. 

Stimpson,   Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  489,  PI. 

XXI,  fig.  4.    A.   Milne-Edwakds,  Nout.  Archiv.  Hist.  Nat.  Paris, 

Tome  VI,  1870,  p.  82.    Lockikoton,  Ann.  Nat.  Hist.  (5),  Vol.  II,  1878, 

p.  301. 
CcUUancusa  occidenialis  Stimpson,  Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1856,  p.  88. 

Front  Tery  short  and  rounded,  with  a  small,  triangular  tooth  on  either 
tide  between  the  bases  of  the  ocular  peduncles  and  the  antennas.  Ocular 
peduncles  subtriangular,  approximated  at  the  bases,  but  diverging  towards 
the  acute  tips  which  are  somewhat  upturned.  Antennulary  flagella  sub- 
equal.  Antennad  from  one- half  to  two-thirds  the  length  of  the  body,  the 
peduncle  nearly  equalling  that  of  the  antennules.  Chelipeds  in  the  adult 
male  with  one  arm  enormously  developed;  ischium  of  the  larger  cheliped 
slender,  compressed,  incurved,  distally  widened,  and  finely  denticulated 
on  the  acute  lower  margin;  merus  about  as  long  as  the  ischium  (generally 
a  trifle  longer)  but  stout,  curved,  smooth,  almost  naked  except  on  the  cili- 
ated margins,  and  furnished  with  a  prominent  lobe  at  its  infero-proximal 
angle;  carpus  very  wide,  a  little  longer  than  the  merut,  the  outer  surface 
smooth,  naked,  glossy,  and  evenly  convex  as  if  forming  a  part  of  the  sur- 
face of  a  cylinder;  margins  acute,  ciliated,  and  minutely  serrulated;  upper 
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tUArffin  prodaoed  iuto  a  thio  eipuDtion  (>TerhaQ|(iag  the  xmootb  iniiM   I 
aurlocei  lownt  niacgiu  produced  in  n  similar  maaDer  bot   not   nearly  wi 
nWontfly;  pofitetior  matgiu  below  the  arliciilation  of  the  merus  prodncod 
bnt'kwnrds  iuto  n  broadly  oiid  erenly  roanded  lobe;  hand  narrower  and  •   j 
little  shorter  than  the  oarpuH.  broadest  nt  the  bnie,  with  the  □itiated  mat' 
gius  mort^  or  less  inonrTed  towards  the  proximni  end;  a  praminE<ut  hinlni 
between  the  fingers;  a  promment  npturneJ  tooth  betneen  (he  buses  of  thi 
flDgera;  Hugere  a  little  louger  tbnu  the  palm  and  (arnished  «ith  tufts  of  ] 
oilia;  dactyl  longer  than  the  pollex,  minutely  dentionkted  on  the  i 
msrgiD.  and  beut  abraptly  near  the  tip,  forming  a  abnrp  hook.     In  lh«   j 
Bioaller  cholipej   (he  ischmiii   resembles   that  of   the  larger   one   bnt 
scarcely  denticulated  belov;  merus  widest  near  the  middle,  shorter  thu 
the  isohiuDi,  and  deioid  of  the  lobe  ul  the  bfist,  but  hsTiag  an  obtiolMcetlt  j 
tooth  near  the  middle  of  the  lower  margin;  caqxia  very  long  and  oano' 
with  both  snrlaces  coovei;  hand  narrow,  relatively  maoh  longer  than  cl 
hand  □(  the  larger  abeliped,  bat  shorter  than  the  carpus;  palm  oblong    | 
the  margins  parallel,  the  fingers  not  gaping;  dautyl  louger  (hau  the  polls* 
and  not  hooked  at  the  tip.    The  smaller  cheliped  in  the  female  is  like  that   I 
of  the  male  but  the  larger  chelipei]   is  relatiTely  smaller  and  of  a  differenl  ] 
form;  the  isohinm  is  like  that  of  the  smaller  chelipsd  and  the  meras  mnoh   J 
the  same  but  stouter  and  furnisbed  with  a  more  prominent  inferior  loolh;    I 
tile  I'ririniH  is  similar  in  slmpe  tc  Ihut  of   llie  nlhor  chelippd   but    relatively 
sliorter,  scarcely  one-half  longer  than  broad,  and  bnt  little  louger  than  the 
menis;  both  surfaces  convex,  the  margins  not  produced  as   in   the  male; 
baud  as   wide  as  tbe  carpua,  palm  louger  than  broad,  with  Ibe  margins 
subparallel;  fingers  a  little  shorter  than   the  palm;  dactyl  a  little  dilated 
near  the  base  and  curved  at  the  tip.     Ischium  and  meras  of  the  ambnla- 
tory  lei^'s  fringed  with  lon^'  hairs  below;  hand  ovate,  cilinted,  mnch  coin- 
pressed,  lin^jera  Ioniser  than  the  palm.     Caudal  appendages  dislally  Imu- 
oated.     Telson  scarcely  shorter  than  tbe  aropods  and  furnished  with  a 
rounded  emarginatiou  at  the  tip. 

Length  of  specimen,  male.  61  mm.;  length  of  larger  cheliped,  SO  mM.; 
of  small  cheliped,  32  mm.;  width  of  carpus  of  targe  cheliped,  13  mm.; 
length  of  same,  155  mm.;  length  of  hand  to  tip  of  dactyl,  10  mm.;  of 
merus,  12  mm.;  of  ischium,  10.5  mm..  Length  of  larger  chaliped  of  a 
female,  31  mm.;  of  smaller  cheliped,  28  mm. 

California  (Dana);  Mutiny  Bay,  Alaska  (Lockingtoa); 
Puget  Sound  (Stimpson);  Shoalwater  Bay  (Cooper); 
Bodega  Bay!  San  Francisco  Bay!  Tomales  Bay!  Santa 
Barbara!  San  Pedro! 
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Callianassa  longimana  St. 

CeUlianassa  longimana  Stimpson,  Proo.  Bost.  Soo.  Nat.  Hist.,  Vol.  VI, 
1857,  p.  86;  Journ.  Bost.  See.  Nat.  Hist.,  Vol.  VI.  1857,  p.  490.  PI. 
XXI,  fig.  5.  GoopiR,  Rep.  Expl.  and  8ar.  to  Paoifio  Ooean,  Vol.  XII, 
Book  2,  ISeO,  p.  388.  Bate,  in  Lord's  Nat.  in  VanoouTer's  Is.,  Vol. 
II,  1886,  p.  279;  Challenger  Reports,  Vol.  XXIV,  1888,  p.  19.  A. 
Milne-Edwards,  Nout.  Arohi?.  Hist.  Nat.  Paris,  Tome  VI,  1870,  p. 
83.    LocKiNOTOX,  Ann.  Nat.  Hist.  (5),  Vol.  II,  1878,  p.  302. 

Rostmm  small  bat  sabacute,  with  two  small,  lateral  teeth  as  in  califomi- 
ensis.  Ocnlar  pednucles  and  antennules  much  as  in  the  preceding  species. 
Antennse  about  oue-half  as  long  as  the  body.  The  chelipeds  in  the  adalt 
male  are  narrower  than  in  caJifomiensis;  the  ischium  is  of  similar  shape, 
with  the  lower  margin  finely  denticulated  and  the  outer  surface  more  or 
lees  scabrous;  merus  similar  to  that  of  cali/ornienns,  but  the  upper  margin 
is  not  convex  and  the  lobe  at  the  base  is  more  prominent;  carpus  oblong, 
with  the  margins  subparallel,  ciliated,  thin,  but  not  produced  nearly  so 
much  as  in  calif omien^is;  outer  surface  smooth,  glossy,  and  very  couTez; 
hand  oblong,  longer  than  the  carpus,  with  thin,  ciliated,  parallel  margins 
and  a  smooth,  convex,  glossy,  outer  surface;  fingers  shorter  than  the 
palm  and  furnished  with  tufts  of  cilia  and  not  widely  gaping  when  closed; 
the  dactyl  is  dilated  near  the  base,  hooked  at  the  tip,  and  projects  but  little 
beyond  the  pollex;  upper  edge  and  inner  surface  more  or  less  granulated. 
The  smaller  cheliped  resembles  that  of  caHfomitntU;  merus  widest  near 
the  middle,  shorter  than  the  ischium,  often  having  a  small  tooth  near  the 
middle  of  the  lower  margin;  carpus  narrow,  much  longer  than  the  ischium, 
convex  and  glossy  on  both  sides,  the  margins  parallel;  hand  of  the  same 
width  as  the  carpus  but  scarcely  as  long;  palm  longer  than  broad;  fingers 
long,  ciliated  and  contiguous.  The  larger  cheliped  in  the  female  is  scarcely 
distinguishable  from  that  of  the  female  of  eaiyomiensis.  The  smaller 
chelipeds  are  also  very  similar  in  the  two  species,  but  in  longimtma  the 
band  and  carpus  are  somewhat  narrower.  Ambulatory  legs  as  in  califor' 
niensis,  Telson  with  an  obtuse  emargination  at  the  tip.  Uropods  distally 
truncated  and  slightly  exceeding  the  telson. 

Color  whitish. 

Length  of  a  male  specimen,  39  mm.;  length  of  large  cheliped,  39  mm.; 
ischium,  8  mm.;  merus,  8.5  mm.;  carpus,  10.5  mm.;  hand,  13.5  mm.; 
length  of  small  cheliped,  22.5  mm.;  carpus,  6.5  mm.;  width  of  same,  2.1 
mm.;  length  of  merus,  4.2  mm.;  hand,  6.2  mm. 

Vancouver's  Island  (Bate);  Shoal  water  Bay  (Cooper); 

Puget  Sound  (Stimpson);  San  Francisco  Bay  I  San  Pedro! 
11 
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8aa   Diego!  Santa  Barbara  Island!   Sauta  OataliDa   Is.I 
San   Quentin    Bay,  Lower  California  (Lockingtou). 

It  is  remarkable  tbat  a  species  wliicb  resembles  cali-  ' 
farnienaia  in  almost  all  other  respects  should  differ  from 
it  so  markedly  in  the  chelipeds  of  the  adult  male.  The 
females  are  very  mucli  alike,  but  they  can  be  distin- 
guished by  the  differences  in  the  rostrum  and  the  rela- 
tive stoutness  of  the  smaller  chelipeds. 

Callianassa   gigas  Dana. 

CalUanoMa  giga»  Dana,   Proo.  Acad.  Nat,  Sei.  PhUa.,  1852,  p.  19;  Ornat. 

U.  8.  Eipl.  Eipd..  Part  I,  !S52,  p.  512.  PI.  XXXII,  Bg.  3.    Stimpbo*. 

Joura.   Boat.  Soo.   Nat.   Hiat..  Vol.  VI,    1857,  p.  489,   PI.  XXI.  fig.  8. 

A.  MtLKE-EDWAUDa,  KouT.   Aroh.  Hiat.   Nat.  PariB,  Tome  VI,   1870, 

p.  SI.  LouKiNQiOH,  Aun.  Nat.  Hiat.  (5),  Vol.  II,  ISTS,  p.  302. 
Front  more  or  lesB  triangalar.  Large  hand  strongly  compressed  and 
■mooth;  tlngen  similar,  shorter  than  oae-haU  the  length  o[  the  hand  aad 
not  Kapin){,  the  dactyl  arcnale,  acute:  carjra^  more  tbaa  one-half  the 
leaylh  of  tbe  baud;  meriis  uarrow,  tootliOil  beluw  at  the  base.  Telson  bol 
little  shorter  than  the  aropoda. 
Length  4(  inahes, 

Puget  Sound  (Dana). 

Callianassa  affinis,  sp.  uov. 

Malt:  Front  obeoarely  tridentate.  Oonlar  pednnclee  oblong,  subacute, 
the  inner  margins  not  diverging  to<?ard  the  tip;  cornea  in  front  of  the 
middle  of  tbe  peduncle.  Antenaulary  flagella  subeqaal.  Antennee  aboat 
one-half  the  length  of  tbe  body.  Ischinm  of  the  larger  cheliped  dentate 
beloi?;  merua  stout,  with  a  prominent  lobe  on  the  under  side  neu  the 
base,  the  lower  aide  of  which  is  dentioulated;  carpus  abort,  with  the  pos- 
tero-interior  angle  broadly  rounded  and  the  tuai^iu  not  prodnoed  as  it  is 
in  californieniiia;  hand  full;  twice  tbe  length  of  the  carpna;  palm  oblong, 
both  inner  aud  outer  facea  convei;  dactyl  longer  than  the  poUe£,  the 
extremity  hooked  aud  the  inner  margin  furnished  with  a  few  stout  teeth. 
Smaller  cheliped  slender;  merna  widest  at  the  middle;  carpus  narrow,  as 
long  as  the  hand;  fingers  pubescent.  First  pair  of  ambnlatory  legs  cili- 
ated below,     Telson  broadly  rounded  and  shorter  than  the  uropods. 

Point  Loma,  Calif.l  San  Clemente  Is.I  July,  1895. 
Collection  University  of  California. 
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Subtribe  HOMARIDEA.  . 

Garapaoe  not  strongly  oompressed  and  famished  with  a  more  or  lees 
flattened  rostmm.  Antennal  aoide  present.  First  three  pairs  of  pereo- 
pods  chelate,  the  first  pair  large;  last  fiye  pairs  of  pereopods  with  seven 
joints.  Abdomen  rather  wide,  the  segments  overlapping  and  laterally 
produced.    Tail-fin  well  developed. 

Family  ASTACID^^. 

Carapace  subcylindrical;  rostmm  well  developed.  Fifth  thoracic  seg- 
ment movable.  First  abdominal  segment  in  the  male  (and  generally  also 
in  the  female)  furnished  with  sexual  appendages.  Telson  and  the  outer 
branch  of  the  uropods  divided  by  a  cross  furrow. 

Terrestrial  or   fresh   water  species   confined   to   the 
northern  hemisphere. 

Genus  Astacus  Fahr. 

This  genus  is  distinguished  from  Cambarua  chiefly  by  the  possession  of 
a  pleurobranchia  on  the  last  thoracic  segment.  The  Astacidse  west  of  the 
Bocky  Mountains  belong,  without  exception,  to  the  genus  AitcLCus,  while 
the  numerous  species  inhabiting  the  Mississippi  valley  and  the  eastern 
states  belong  to  the  closely  allied  genus  Cambarua. 

Astacus  klamathensis  Si. 

Att<»eu9  klanuUhenaU  Stimpsox,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 
p.  87;  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  494.  Bate  in 
Lord's  Nat.  in  Vancouver's  Is.,  Vol.  II.  18G6,  p.  278.  Haoek,  ni. 
Cat.  Mus.  Comp.  Zool.  Harvard  Coll.,  No.  3,  1870,  p.  93,  PI.  Ill,  fig. 
169.  LocKiNOTOX,  Ann.  Nat.  Hist.  (5).  Vol.  II,  1878,  p.  303.  Faxon, 
Proc.  Amer.  Acad.  Arts  and  Sci.,  Vol.  XX,  1884,  p.  151;  Mem.  Mus. 
Comp.  Zool.  Harvard  Coll.,  Vol.  X,  No.  4,  1885,  p.  131,  PI.  VI,  figs.  1 
and  2;  Proc.  U.  S.  Nat.  Mus.,  Vol.  VUI,  1885,  p.  356;  Ibid,,  Vol.  XII. 
1890,  p.  634;  Ibid.,  Vol.  XX,  1898,  p.  665. 

A  rather  small  species  with  a  smooth,  punctated  carapace.  Rostrum  not 
so  long  as  in  Trowbridyii,  with  the  sides  converging  anteriorly  and  the 
dorsal  surface  concave  and  marked  with  an  obscure  median  ridge;  term, 
inal  tooth  acuminate  and  shorter  than  in  Trowbridgii;  lateral  teeth  acute 
or  subacute  and  not  produced  into  spines;  a  single  spine  on  either  side  of 
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the  bftse  ol  the  roatrnm,  tlie  posterior  paii  seen  in  Trowhridgii  being 
abseut.  DorBol  area  abont  tvice  as  long  as  He  vidlb  acroEs  tbe  middle. 
Chelipeds  mnch  like  those  of  Trowbrldgii  bat  there  is  no  spine  at  ibe 
an leTO -internal  angle  of  tbe  carpus.  Autei'o> lateral  anglaa  ol  the  abdoiui- 
ual  segments  ronnded;  postero -lateral  angles  snbacute. 
Length,  95  mm. 

Klamath  Lakel  Sikon  Creek;  Des  Chutes  River; 
Walla  Walla,  Wenoa  Valley,  Spokane  Falls,  Washing- 
ton (Faxon);  British  Columbia  in  streams  east  of  the 
Cascades  (Bate);  Eel  River,  Humboldt  County,  Calif. I 

Astacus  Gambelii  (Girard). 

Canbarut  OambtUi  GuuRn,  Proa.  Acad.  Nat.  Bci.  Fhila.,  1SS2,  p.  SO; 
Ibid..  1853,  p.  .■580. 
itaciM  Qamhrlii  Aqassiz,  Proc.  Aoad.  Nat,  8ci.  Fhila.,  1853,  p.  37S, 
Stimphon,  Jonrn.  BoM.  Boo.  Nat.  Hist.,  Vol.  VI,  1857,  p,  *e2.  Haoeh, 
III.  Cat.  Mus.  Comp.  Zool.  Harvard  ColL.  So,  3,  1870,  p.  90,  Pis.  I, 
in,  and  XI.  LocKiNOToN,  A&u.  Nnt,  Hist.  |.U  Vol.  n.  1878,  p.  303. 
Paxo.",  Proo.  Amer.  Acad.  Arta  and  Soi.,  Vol.  XX,  1884,  p,  152;  Hem. 
Mva.  Comp.  Zool.  HarTsrd  Coll.,  Vol.  X,  No,  4,  1SS5,  p,  136;  Proc. 
U.  S.  Nat.  Mns.,  Vol.  VIII,  1886,  p,  356;  Ibid.,  Vol.  XX,  189S,  p.  666. 

Carapace  obese,  punctate.  Bostrnm  short,  aonte,  cancave  above,  with 
the  sides  nerrated  and  oouverging  to  the  tip;  a  small  spine  on  either  side 
of  the  base  behind  which  there  may  be  a  trace  of  a  second  pair.  Doraa) 
area  over  twice  as  long  as  tbe  width  across  the  middle.  Chelipeda  large; 
memB  much  compresaed,  with  the  lower  margins  flpinulous,  the  apine  at 
the  an tero- internal  angle  small  or  absent;  a  spine  on  tbe  upper  side  near 
tbe  distal  end;  carpus  devoid  of  spines,  the  upper  edge  with  a  longitud- 
inal median  depression;  hands  large,  broad,  scabroai,  the  upper  surface 
of  the  palm  thickly  pilose  on  either  side  of  the  middle;  loirer  eid«  of  the 
palm  infiated. 

Ogden  River,  Utah;  Idaho;  Mouth  of  Yellowaton© 
River,  Montana;  Wyoming. 

This  species  has  heen  reported  from  CalifoTQia,  but 
its  occurrence  there  is  not  entirely  certain. 


I 
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Astacus  Trowbridgii  St. 

Ast<icu8  Trowbridgii  Stimpson,  Proo.  Bost.  Soc.  Nat.  mat.,  Vol.  VI,  1857, 
p.  87;  Joara.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  493.  Coopbb, 
Bept.  Ezpl.  and  Sar.  Pacific  Ocean,  Vol.  XII,  Book  2,  1860,  p.  388. 
Haobn,  111.  Gat.  Has.  Comp.  Zool.  Harvard  Coll.,  No.  3,  1870,  p.  93, 
PI.  Ill,  tig.  171,  and  PI.  X.  Faxox,  Proc.  Amer.  Acad.  Arts  and  Sci., 
Vol.  XX,  1884,  p.  152;  Mem.  Mas.  Comp.  Zool.  Harvard  Coll.,  Vol. 
X,  No.  4,  1885.  p.  134;  Proc.  U.  S.  Nat.  Mus.,  Vol.  VIII,  1885.  p.  356. 
Ibid.,  Vol.  XX,  1898.  p.  666. 

Carapace  obese,  punctate,  nearly  smooth,  bat  ronghened  by  minnte 
prominences  at  the  sides,  and  famished  with  two  pairs  of  spines  at  the 
base  of  the  rostrnm.  Bostrnm  long,  concave  above,  the  sides  very  slightly 
converging  anteriorly,  each  ending  in  an  acute,  nptnrned  spine  separated 
by  a  rounded  notch  from  the  long,  slender,  acuminate  median  spine  which 
is  also  somewhat  upturned.  Antennules  with  a  small  spine  on  the  lower 
side  of  the  basal  joint  near  the  tip;  peduncle  shorter  than  the  rostrum. 
Antennie  shorter  than  the  body,  with  a  strong  spine  on  the  outer  side  of 
the  outer  basal  joint;  acicle  acuminate,  nearly  equaling  the  rostrum. 
Epistome  triangular.  Chellpeds  long,  but  shorter  than  the  body;  merus 
compressed  and  armed  below  with  a  double  series  of  spines,  the  outer 
series  containing  the  less  number;  a  strong  spine  at  the  infero-distal 
angle;  a  spine  at  the  anterior  end  of  the  outer  surface  and  another  on  the 
upper  surface  a  little  behind  the  anterior  end;  a  spine  at  the  antero-internal 
angle  of  the  carpus  and  another  on  the  anterior  margin  of  the  lower  tide; 
hands  large,  rough  and  punctate,  with  minute  setaB  in  the  puncturee;  fin- 
gers narrow,  longer  than  the  palm,  irregularly  dentated  within,  and  spinu- 
lous  toward  the  distal  end  of  the  outer  margins;  inner  margin  of  the  dactyl 
eonvez,  the  outer  slightly  concave.  The  lateral  wings  of  the  abdominal 
segments  have  the  antero-distal  angles  rounded  and  the  postero-distal 
angles  subacute.  Telson  longer  than  broad,  the  terminal  division  nearly 
semicircular.    Cardiac  area  wide. 

Length  of  body,  141  mm.;  of  cheliped,  106  mm.;  of  hand,  54  mm. 

Columbia  River,  Oregon!  Streams  emptying  into 
Shoalwater  Bay  (Cooper);  Monterey  (Faxon).  The  speci- 
men from  the  latter  locality  was  a  large  female  ''  said  to 
have  been  taken  from  a  bunch  of  seaweed  in  salt  water." 
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Astacas  leniusculns  Dana. 

AilaeUB  lnviascHliin  Daka.  Proc.  Aoacl.  Nat.  Sai,  Fbila.,  IS52.  p.  SO;  Cmst. 
U.  8.  E»pt.  Eipd.,  Part  I,  1852,  p.  524,  PI.  SXXIll,  fig,  I.  Stixpsoit,  ! 
Joarn.  Boat.  Soo.  Nnt.  Hist.,  Vol.  VI,  1S57.  p.  403.  Uaqe.-!,  111.  C«t. 
Una.  Comp.  Zool.  Harvard  Coll..  No.  3,  1S70,  p.  04.  LooKtiiQTON, 
Ann,  Nat.  Hist.  (fi|,  Vol.  II,  1878.  p.  304.  Fason,  Ptoo.  Amer.  Acad. 
Arta  and  Sci.,  Vol.  XX,  1884,  p.  lol;  Metn.  Maa.  Comp.  Zool.  Harvard 
Coll.,  Vol.  X,  No.  4.  1885,  p.  132,  Pl.  VI,  tig.  4;  Proo.  D.  8.  Nat.  Mna.,  ' 
■Vol.  VIII,  1886,  p.  358.     /hid..  Vol.  XX,  1898,  p.  668. 

Oloaelj  allied  to  Trowbridgii.  Carapaoe  punctate.  Bostrnm  trispi- 
noBe,  the  median  spiue  long  nnd  slender;  tvo  pairs  ot  spines  at  the  bttxe. 
Cardiac  area  inthet  wide,  Caipas  of  tbe  chelipeds  anarmed  witb  ths 
eioeption  of  the  autero-interual  nugle;  mems  denticulated  nnd  armed 
with  a  doraal  spine. 

Length.  4  inohes. 

Columbia  River  (Dana);  San  Francisco  County, 
Calif.  (Faxon). 

Astacas  nig^rescens  St. 

AitacKi  nigrescent  Stimpson,  Ptoo.  Bost.  Soa.  Nat.  Hist.,  Vol.  VI,  IS57, 
p.  87;  Jonrn.  Boat.  8oo.  Nat.  Hist.,  Vol.  VI,  1857,  p.  492.  Haobn, 
ni.  Cat.  Mns.  Comp.  Zool.  Harvard  CoU.,  No.  3,  1870,  p.  92,  PI.  in. 
LocBiNCTOH,  Ann.  Nat.  Hist.  (5),  Vol.  II,  1878,  p.  303.  Huxlet,  The 
Cra;G8h,  p.  244,  fig.  62.  Faxon,  Proc.  Amer.  Acad.  Arts  and  Soi., 
Vol.  XX.  1884,  p.  152;  Mem.  Mua.  Comp.  Zool.  Harvard  Coll.,  Vol.  X, 
No.  4,  1885,  p.  135;  Proo.  U.  S.  Nat.  Mne.,  Vol.  vnl.  1886.  p.  3S6i 
Ibid.,  Vol.  XH,  1890,  p.  634. 

"Margins  of  the  roxtrnm  nearly  parallel,  deulionlated  with  Gve  or  six 
BDUtll  sharp  spinee  on  either  aide;  the  two  anterior  thoracic  spine*  rathar 
long.  Dorsal  area  between  the  branchial  regions  as  wide  as  in  .4 .  QambellU, 
from  which  this  species  differs  in  its  smaller  and  more  slender  hands,  which 
are  also  withoni  pnbesoenca.  The  lateral  angles  of  the  abdominal  s^menta 
are  sharp,  and  the  candal  segment  has  two  slender  spines  on  each  aide. 

Color,  blackish. 

Length  three  inches." 

Unalaska,  Alaska;  Fort  Steilacoom,  Washington; 
San  Joaquin  Slough,  Coyote  Creek,  Santa  Clara  Goanty; 
Alameda  Creek,  Alameda  County,  California  (Faxon). 
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Astacus  oreganus  Randall, 

Aftiicui  oreganua  Randall,  Jonrn.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII,  1889, 
p.  138,  PI.  VII.  DeKat,  Zoology  of  New  York,  Part  6,  Cmstooea,  1844, 
p.  23.  Erichson,  Wiegmann's  ArohiT.  f.  Natnrg,  (1),  Bd.  XII,  1846, 
p.  375.  Stimpson,  Jonrn.  Boat.  Boo.  Nat.  Hiet.,  Vol.  VI,  1867,  p.  495. 
Hagen,  III.  Cat.  Mas.  Comp.  Zool.  Harrard  Coll.,  No.  3,  1870,  p.  95. 
Faxon,  Mem.  litis.  Comp.  Zool.  Harvard  Coll.,  Vol.  X,  No.  4,  1885, 
p.  133. 

Randall's  description  of  this  species  is  as  follows: — 

'*Body  fnsooxis,  graualated,  carpus  with  a  sharp  spine  at  the  anterior 
angle;  arm  produced  into  a  spine  on  each  side  anteriorly;  thorax  behind 
the  front  with  five  spines  placed  three  before  and  one  on  each  side  behind 
the  lateral  ones;  a  large  reddish  spot  on  each  side  posteriorly;  front  little 
reflected  on  the  sides,  terminating  in  a  long,  slender  spine  and  having  a 
short,  marginal  spine  on  each  side»  Lon.  4".  Testa  grannlata,  bimaon- 
lata,  fronte  valde  prodncta." 

Columbia  River. 

Randall's  specimen  of  this  species  has,  unfortunately, 
been  lost  and  nothing  answering  to  his  description  has 
since  been  found.  If  the  species  belongs  to ''the  genus 
A$tacti8  it  differs  from  all  the  Aataci  that  are  now  known 
in  the  possession  of  a  median  thoracic  spine.  The  fig- 
ure accompanying  Randall's  description  is  so  obviously 
inaccurate  that  it  has  no  scientific  value  whatever.  Dr. 
Hagen  suggests  that  oreganua  may  be  the  same  as  UnU 
iLSCulus,  as  both  species  come  from  the  same  locality. 
Faxon  considers  the  species  indeterminate. 

The  species  described  by  Randall  as  Nephropa  occi- 
dentalis  was  doubtless  wrongly  reported,  through  an 
exchange  of  labels,  from  Western  America,  instead  of 
the  Sandwich  Islands.  Ortmann,  who  puts  the  species 
in  the  genus  Enoplometopua  unites  with  it  E.  picttis 
A.  Milne-Edwards.^ 


1  8m  Klngaler,  BnU.  EMez  Inat..  Vol.  MV,  18B3.  p.  131,  PI.  II,  flff.  1,  and  Ortamikii, 
Zool.  Jabrb.  Abtb.  f.  Sytt..  Bd.  X.  1897,  p.  374. 
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Subtribe  LORICATA. 

Bodj  not  atroagly  compcesBed  aud  ottoii  depresied.  BoBtrom  brood, 
sliort  or  abaeiit.  Oater  imteDDn)  deToid  of  an  aoicle^  tba  tint  joint  of  Ihe 
peduncle  faaed  witli  th«  eplBtome.  All  o[  the  peieopods  six- jointed,  Bud 
nooe  of  them  ahelate  except  the  last  pair  whiah  ifl  aometimea  onbchelnte 
in  the  female.  First  abdominnl  Hegment  dSToid  at  appeikdageg  tu  both 
sexes.  Posterior  portion  of  Ihe  teUon  and  aropode  flexible.  Oills  trl- 
ohobrauohiule. 

Genus  Panulirus   White. 

Carapace  spiuy.  Ocular  peduncles  smnll,  free.  Upper  portion  of  th« 
auteannlar  segmvut  wide,  nearly  hoHzoatal,  fused  with  the  carapaoe,  the 
surface  furnished  with  spines,  (he  sides  smooth  where  they  are  rubbed  by 
the  baset:  of  thf  widely  separated  autenuie.  Flagella  of  the  anteunales 
long.  Bostram  absent.  A  pair  of  spines  on  tbe  anterior  margin  of  the 
carapace  over  the  eyes.  Epistome  devoid  of  a  loagitudiual  fnrrow.  Fifth  , 
pereopods  of  tbe  female  sobchelate.  i 

Pfeffer  discards  the  name  Panulirus  ou  account  of  ita  ' 
similarity  to  Palinurua,  the  former  name  being  derived 
from  the  latter  by  simply  transposing  the  position  of 
some  of  the  letters.     This  does  not  appear  to  me  a  suffi- 
cient reason  for  discarding  a  generic  name. 

Panulirus  interruptus  (Randall). 

Palinurui  interruptus  Randall,  Journ.  Acad.  Nat.  Soi.  Phila.,  Vol.  VIII, 

1839,  p.  137.     GiBB«a,  Proc.  Amer.  Aas.  Adv.  Sci.,  1850,  p.  191. 
Panulirus  inUrruplm  Stimpsom.  Proc.  Cal.  Acad.  Sci..  Vol.  I,  1858,  p.  88; 
Jonrn.  Bost.  Soo.  Nat.  Hist.,  Vol.  VI,   1857.  p.  491.     Kathbun,  B., 
The  Fisheries  of  the  U.  S.,  Sec.  1,  18S4,  p.  780.  PI.  320.     Oktmams, 
Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  X,  18ei,  p.  260. 
Senex  interruptus  Ortmann,   Zool.   Jahrb.  Abtb.   f.  Syst.,  Bd.  YI,   1S&2, 
p.  23, 
Carapace  sabcylindrical  and  covered  with  short  spines.     Bostral  borna 
Bnbparallel,   compreased,   aud   carved   forwards.     Upper   portion   of   the 
anteunulary  segment  with  two  pairs  of  spines,  the  margins  raised  and 
polished.     Tbe  pednncle  of  the  autenunlea   slightly  eiceeds  that  of  tbe 
antennie;  first  joint  about  as  long  as  Ihe  next  two;  second  joint  about 
three-fonrtha  an  long  as  the  third;  flagelta  longer  than  the  pednucle,  tb« 
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outer  one  setose  on  one  side  except  near  the  base.  Pednnde  of  the 
antennfe  armed  with  short,  strong  spines;  flagellnm  spinnlons,  compressed 
at  the  base,  and  exceeding  the  body  in  length.  Epistome  with  the  trun- 
cated anterior  end  armed  with  five  or  more  spines,  the  median  and  outer- 
most spines  the  largeat.  Ambulatory  legs  smooth,  pubescent  distally, 
the  coxie  of  the  last  pair  armed  with  a  pair  of  spines.  Abdominal  seg- 
ments furnished  with  a  pair  of  transverse  dorsal  setose  sulci  which  do  not 
meet  in  the  middle  line  except  on  the  sixth  segment.  Telson  spinulous 
at  the  base. 

Southern  California  to  Mexico.  This  is  the  common 
"spiny  lobster"  of  the  markets. 

P.  grcLcilis  Streets,  which  has  been  united  with  inter- 
ruptus,  differs  from  the  latter,  according  to  Ortmann 
who  has  examined  the  types  of  both  species,  in  having 
no  transverse  sulci  on  the  segments  of  the  abdomen. 


Subtribe  CARIDEA. 

Body  generally  laterally  compressed,  the  integument  usually  of  flexible 
corneous  texture.  Carapace  not  united  to  the  epistome.  Antennules  with 
a  three-jointed  peduncle,  usually  furnished  with  an  external  basal  spine 
and  two  or  three  flagella.  Anteunal  scale  generally  well  dcTcloped.  Ex- 
ternal maxillipeds  generally  pediform.  Blither,  both,  or  neither  of  the 
first  two  pairs  of  pereopods  may  be  chelate,  the  three  posterior  pairs 
always  simple.  Abdomen  long,  the  sides  produced  downwards.  Caudal 
fin  well  developed.     Gills  phyllobranchiate. 

The  Caridea  are  divided  by  Bate  into  four  groups: — 

1.  Crangoninea,  with  the  characters  of  the  single  family  Crangonidas. 

2.  Polycarpinea:  Carpus  of  the  second  pereopods  annulated,  or  diyided 

into  secondary  joints.     Four  families,  Nikida»,  Alpheida»,  Hippo- 
lytidaB,  Pandalidte. 

3.  Monocarpiuea :  Carpus  of  second  pereopods  undiyided.    This  group 

is  divided  by  Bate  into  eleyen  families,  only  two  of  which  are 
represented  in  our  limits,  the  Atyidae  and  the  PaliemonidaD. 

4.  Haplopodinea:  All  of  the  thoracic  legs  similar.    Single  family,  Hec- 

tarthropidie. 


170  CALIFORNIA    ACADEMY    OF    SCIESCKS. 

Family  CRANGONID.f:. 

Mandibles  aleuder,  iuctirred,  not  divided  iit  the  upei,  and  deroid  of  ■ 
pdp.      Exterual   mitiillipedA   pedifonii.     Fits!  pair  of  pereopods  sioatet 

Ibab  the  gecoud  and  euboheUte.  the  dactyl  olosiDg  ngBioet  the  margin  ol 
the  hand,  the  pollex  epiniforin;  aecoud  pair  uleoder,  simple  or  obeltite,  the 
earpns  entire;  all  of  the  sncceeding  pairs  Bimple. 

Genua  Crangon  Fabr. 

RoiilrDni  very  short   and   dorsally  flnttened.      'Ejei   tree.     Antennulea    i 
biflagellate.     First  pair  of  pereopods  stouter  than  the  second  and  but  littla  A 
longer.     Third  pair  of  pereopods  slender,  sufaequal  to  the   Hrst  pair 
length,  and  Lerminating  in  a  stvlitorm  dactyl  i  the  last  tiropaird  are  stoal 
than  the  third,  and  have  long,  more  or  less  flatteoed  dactyls,      Branobin 
Bve. 

Type. — C.  eranffon  (Lisn.)- 

Crangon  nigricaada  St. 

Crangon  Fulyirie  Owen  (nou  F*BR,),  Zool.  Beechy's  Voyage,  1839.  p.  87. 

Dana,  Crast.  U.  S.  Eipl.  Eipd.,  Part  I.  1352.  p.  636.     Batr,  in  Lord's 

Nat.  in  Vanoonver's  la.,  Vol.  U,  1866,  p.  27S.    Smith,  Rap.  Prog.  Geol. 

Siir.  Canada,  1878-9,   B,   p.  212.     Kihoslet,   Bnll.  Esgm  Inat.,  Vol. 

XIV.  1883,  p.  129.      Rathbun  R.,  The  FisharieB  of  the  U.  S.,  Sao.  I,  ■ 
■  1884,  p.  917.     Murdoch,  Bep.  Int,  Polar  Eipd.  to  Pt.  Barrow,  Pt  IV, 

1885,  p.  138.     Bate,  Challenger  Reports,  Vol.  XXIV,  1888,  p.  486. 
Crangon  nigrieauda  Stimpson.   Proc.  Cal.  .^cad.  Sci.,  Vol.  I,  1856,  p.  80; 

Joatn.  Boat.   Soc.   Nat.  Hist.,  Vol.  VI.  1857,  p.  496,  PI.  XXII,  fig.  S. 

Strbbtu  and   Kinoslev,    Ball.   Easei   loat.   Vol.   IX.    1877,    p.    108. 

KiNOSLET,  Ibid.,  Vol.  X,  1878,  p.  54.    Locrinoton,  Ibid.,  Vol.  X,  1878, 

p.  159. 
Crangoa  (Steiraerangon)  nigricauda  Kikahan,   Trans.  Boy.  Irisb  Aead., 

Vol.  XXrV,  1802,  p.  57;  Proo.  Hoy.  Iiish  Acad.,  Vol.  Vm,  1864,  p.  68. 
Crangon  alaihrniit  Lockihoton.  Proc.  Cal.  Acad.  Sci,,  Vol.  VII,  1877,  p. 

34.     KiNOSLEY,  Ball.  Essei  Inst..  Vol.  X,  1878,  p.  54. 
Crangon  crangon  affiaia  Osthanh,  Proc.  Acad.  Nat. Sci.  Fhila.,  1896,  p.  180. 
Crangon  valgarii  Linn.,   var.  affinie  Ds  Haan,   Walker,  Trans.  Livarpool 

Biol.  Soc,  Vol.  XII,   1898,  p.  275. 

Carapace  with  a  spine  on  the  gastric  area  and  one  on  each  hepatic  region, 

the  three  aitnated  in  a  transverse  line.     Eoatmm  short,  grooved  above, 

and  ronnded  at  the  tip.    Suborbital  and  antenna!  apinee  present,  the  latter 

the  larger.     Thoracic  sterunm  fnrnished  with  a  spine  between  the  base*  of 
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the  third  pair  of  pereopods.  The  process  on  the  outer  side  of  the  base  of 
the  antennules  is  broad,  irregalarly  ovate,  and  about  reaches  the  tip  of  the 
Arst  joint;  flagelhi  longer  than  the  pednncle,  the  inner  one  (and  generally 
the  onter)  exceeding  the  tip  of  the  antennal  scale.  Antennae  as  long  as, 
or  longer  than  the  body;  aoide  abont  two-thirds  the  length  of  the  cara- 
pace, with  the  antero-intemal  angle  produced  and  ronnded,  extending  as 
far  forwards  as  (often  further  than)  the  spine  at  the  outer  angle.  The 
external  maxillipeds  reach  about  as  far  forwards  as  the  tip  of  the  antennal 
scale.  The  first  pair  of  chelipeds  generally  extend  abont  as  far  forwards 
as  the  tips  of  the  maxillipeds;  merus  with  a  spine  near  the  middle  of  the 
lower  side;  hand  oblong,  about  twice  as  long  as  wide,  with  the  edges  sub- 
parallel;  the  margin  against  which  the  finger  closes  is  regularly  convex 
and  more  nearly  transTcrse  than  longitudinal;  spinous  poUex  directed 
obliquely  forwards.  Third  pair  of  pereopods  slender  and  a  little  longer 
than  the  second.  Antepenultimate  abdominal  segment  carinated  above; 
the  sixth  segment  shows  a  tendency  to  become  carinated  and  often  has  a 
slight  median  groove.  Telson  grooved  above,  subacute  at  the  tip,  and 
exceeding  the  sixth  plus  one-half  of  the  fifth  abdominal  segment.  Uropods 
narrow,  rounded  at  the  tip,  and  equalling  (commonly  slightly  exceeding) 
the  telson.  An  acute  tooth  on  the  sixth  segment  on  either  side  of  the 
base  of  the  telson  and  a  spine  at  the  posterior  inferior  angles,  between 
which  there  is  a  median  ventral  spine  which  is  curved  backwards;  the 
posterior  three-fourths  or  more  of  the  ventral  surface  of  this  segment  is 
marked  by  a  groove. 
Color  in  life  dark  gray  with  a  blackish  tail. 

Alaska  to  Lower  California. 

This  species  differs  from  C.  crangon  of  the  Atlantic  in 
having  the  fifth  and  sixth  abdominal  segments  cari- 
nated above  and  in  the  groove  on  the  under  side  of  the 
sixth  segment.  It  is  also  distinct  from  C.  affinia.  Ajffinia 
has  a  longer  rostrum,  a  much  narrower  antennal  scale, 
a  much  narrower  and  more  acute  telson.  In  the  speci- 
men of  ajffinia  figured  by  Bate^  the  distal  end  of  the 
hand  is  concave  and  is  furnished  with  a  tooth  next  to 
the  pollex.  The  corresponding  portion  of  the  hand  in 
nigricavbda  is  evenly  convex. 

I  have  examined  the  types  of  Lockington's  Crangon 
alaakensia. 

1  ChaUeDger  R«porU.  Vol.  XXIY,  PI.  LXXXVI.  flg.  1. 
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Craogon  fraociscorum  St. 

Oraagon/rancieconm  Stimpson,  Ptoc.  Cal.  Acad.  Sci..  Vol.  I,  1856,  p.  80t  I 
Jonrn.  Bo«t.  Soc.  Nat.  Hiai..  Vol,  VI,  1857,  p.  495.  PI.  XXII,  Bg.  S. 
Kl.NAUAS,  TruHs.  Hoy.  Irish  Aoad,,  Vol.  XKTV,  1862.  p.  47;  Proo.  Hoj. 
Iriah  Acad.,  Vol.  VIII,  1864,  p.  68.  Coopkr.  Bep.  Expl.  and  Siir.  Pao. 
Ocean,  Vol.  XII.  Book  3,  I860,  p.  388.  KlNQaLKV,  Bull.  Essex  Inat,  ' 
Vol.  IX,  1877,  p.  64:  /6irf..  Vol.  XIV,  1883.  p.  129,  PI.  I.  fig.  7.  a*TH- 
B0N  R.,  The  FiBhariea  of  the  U.  8.,  Sec.  I,  1886,  p.  81S.  Sbakp,  Proo. 
Acud.  Nat.  Soi.  Pbila.,   1893,  p.  125,     OETMijiN.  /hid..  1895.  p.  181, 

Kear  nigricauda  hnt  more  slender;  the  unmber  Hud  poaitiou  of  the 
thoraoio  spines  are  the  Hnme  as  in  that  species  and  therostmoi  has  almost 
the  same  form,  Flagella  of  the  nuteuuules  oiorkedlj  uuettual.  the  inuet 
mnoh  eroeediug,  the  onter  uot  reaching  the  tip  of  Ibe  acicle.  The  anteoii* 
nearly  tqnal,  or  slightl}'  exceed  the  length  oE  the  body;  acicle  nu 
about  three-lonrths  the  length  of  the  carapace,  with  the  a ntero- internal 
angle  rounded  and  not  produced  beyoad  (he  spine  at  the  outer  angle. 
Uaiillipedit  Bcaroelf  reaching  ao  far  forwards  as  the  tip  of  the  aciole. 
Chelipeds  more  slender  than  in  ■nigrhuuda:  merua  with  a  spine  near  th» 
middle  of  the  lower  side;  hand  nnrtowly  oblong,  more  than  three  time*  \ 
as  long  OS  broad,  slightly  wider  and  more  inflated  near  (he  base;  the  mar. 
giu  ngniuiit  which  tlie  finder  flo^es  lony,  oonvex,  and  iiparly  lougitud. 
inal;  the  spinous  pollai  projects  nearly  transTsrsely.  The  remainiiig 
pairs  of  legs  similar  to  those  of  nigricauda.  A  well  developed  sternal 
spine.  Antepenultimate  abdominal  segment  rounded  above,  not  at  all 
carinated,  with  a  pair  of  small  spines  at  the  posterior  margin  at  the  saperO' 
lateral  angles;  sixth  segment  rounded,  and  devoid  of  a  carina  or  groove 
above,  sulcate  below,  with  the  spines  at  the  posterior  end  the  same  in 
number  and  position  as  in  the  preceding  species,  Telson  rounded,  not 
grooved  above,  and  tapering  to  an  acute  tip.  Uropods  as  in  nigrUauda, 
generally  slightly  exceeding  the  telson. 

Color  "  dark  and  light  yellowish  gray  mottled.  Eyes  salmon -colored  in 
life." 

Length,  54  mm,;  length  of  cheljped.  IS  mm,;  of  hand,  S  mm.;  of 
anteunal  scale.  II  mm.;  of  carapace,  14.5  mm.;  width  of  hand,  2  mm. 

Puget  Sound;  Shoalwater  Bay  (Cooper);  Tomales  Bay 
and  Monterey  (Stimpaon);  San  Francisco  Bay  (Stimp- 
8on)! 

This  shrimp  is  very  coiumon  in  San  Francisco  Bay, 
.where  it  is  caught  in  large  quantities  for  the  markets. 
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Crangon  lugromaculata  Lock. 

Crangon  nigromacuUUa  Lockinoton,  Proo.  Cal.  Acad.  Sci.,  VoL  VII,  1877, 

p.  34. 
Crangon  nigricauda  Streets  and  Kinoslet,  Ball.  Essex  Inst.,  Vol.  IX, 

1877,    p.    108.      KiNOSLET,   BalL   Essex   Inst.,  Vol.   X,    1878,  p.  54. 

Lockinoton,  Ibid.,  Vol.  X,  1878,  p.  159. 
Crangon  vulgaris  Smith,  Rep.  Prog.  Geol.  Sar.  Canada,  1878-9,  B,  p.  212. 

KiNGSLEY,  Bnll.  Essex  Inst.,  Vol.  XIV,  1882,  p.  129. 
Crangon  crangon   affinis  Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p. 

180. 

Closely  allied  to  nigricauda,  bat  possessing  the  following  distingaish- 
ing  marks.  It  attains  a  considerably  larger  size,  the  rostrnm  is  generally 
more  nearly  acate;  the  antennal  scale  is  narrower  and  longer,  being  three- 
foarths  the  length  of  the  carapace  and  sabeqaal  to  the  telson;  the  hand  is 
a  little  longer,  with  the  anterior  margin  more  nearly  transTerse;  the  ante- 
penaltimate  abdominal  segment  is  roanded  (not  oarinated)  aboTe;  the  telson 
it  acate  at  the  tip,  roanded  above,  and  eqaaling  (often  slightly  exceeding) 
the  aropods,  which  are  narrower  than  in  nigricauda.  The  most  charac- 
teristic and  striking  mark  on  this  species  is  a  large,  colored  spot  on  each 
side  of  the  sixth  abdominal  segment.  This  spot  has  a  blaish  center  sar- 
roanded  by  a  black  ring,  outside  of  which  is  another  ring  of  a  yellowish 
color.  The  sides  of  the  preceding  abdominal  segments  are  marked  with 
small,  yellow  spots.  The  chelipeds  generally  reach  bat  little  beyond  the 
middle  of  the  antennal  acicle.  In  none  of  the  specimens  examined  did 
they  reach  to  the  tip.  With  the  exception  of  these  differences  this  species 
agrees  with  nigricauda  in  all  the  characters  mentioned  in  describing  that 
form. 

Although  this  species  was  regarded  as  a  ''  color 
variety"  of  nigricauda  by  Kingsley  and  subsequently 
ranked  as  a  synonym  of  that  species  by  its  own  author,^ 
I  am  convinced  that  it  should  be  restored  to  its  rank  as 
a  distinct  species.  I  have  collected  large  numbers  of 
nigricauda  and  nigromaculata  from  various  localities  on 
the  coast  of  California,  and  have  compared  numerous 
specimens  of  both  sexes  and  of  all  ages  with  consider- 
able care.  The  large  color  mark  on  the  sixth  abdominal 
segment  appears  to  be  an  absolutely  constant  character; 

1  BnU.  BMtx  Inst..  VoL  X,  p.  189. 
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there  is  nothing  correa ponding  to  it  or  approaching  it 
in  any  specimen  of  iiigricauda  I  have  seen.  Both 
Bpeciea  are  often  brought  irp  in  the  same  dredge  load  aud 
they  can  easily  be  separated  at  sight.  The  two  species 
occur  side  by  side  from  northern  to  Lower  California 
without  any  notable  approach  to  iutergradation. 

Crangon  alba,  sp.  nov. 

CloBsly  allied  to  nigricaaila,  from  whioh  it  differs  in  the  followiug 
poiDtB:  The  auteniiBl  licicle  ib  more  narrowed  at  the  tip  aud  the  mem- 
braaooB  portiou  does  uol  pcoject  forward.  Hand  a  lightly  wider  m  the 
middle.  The  fifth  &ad  sixth  eogmentg  of  the  abdomen  are  eveul;  tVQuded 
above  and  not  at  all  crested.  The  lover  side  of  the  sixth  abdominal  seg- 
ment ia  not  grooved.     The  teiaon  is  ereuty  rotiuded  abore  and  deroid  of  a 

Color  nearly  irhite. 

Dredged  at  Monterey,  November,  1895.  Collection 
University  of  California. 

Crangon  stylirostris,  sp.  nov. 

Resembling  nigricauda,  with  the  apinee  on  the  thotui  tbe  same  in  num- 
ber and  poBitiou,  wilb  the  exception  that  there  ia  uo  trace  of  a  spiue  on 
the  gastric  area.  Body  atoaCer  than  in  /ranciscomm.  The  roatram  is 
longer  than  in  ni^rtcaui'a,  narrow,  grooved  above  aud  tapering  to  a  Blen- 
der, acute  tip,  which  ia  curved  strongly  downwards  aud  muoh  oompreBBcd 
iatsrally.  The  anteuuular  peJuucle  does  not  reach  so  far  forward  ae  the 
middle  of  the  anteoua!  scale,  the  process  on  the  outer  aide  of  the  basal 
joint  similar  to  that  of  nigricauda;  the  aecoud  joint  of  the  pedancle  is 
broader  than  long  and  much  shorter  on  tbe  outer  than  on  Che  inner  aide; 
inner  flagellom  longer  (but  not  one-half  longer)  than  tbe  outer,  which 
about  equals  or  a  little  exceeds  the  tip  of  the  acicle.  Anteunie  shorter 
thau  the  body;  aciule  about  two-tbitds  the  length  of  the  carapace  and 
narrow  at  the  distal  end,  with  the  a ntero -internal  angle  noL  at  all  pro- 
duced. The  eiterual  niaxillipeda  reach  neatlj  to  the  tip  of  the  antennal 
scale.  The  anterior  chelipeds  closely  resemble  thoae  of  nigricauda;  a 
apine  near  the  middle  of  the  under  side  of  the  merns;  hand  oblong,  about 
twice  as  long  as  wide,  slightly  widened  distalty,  with  the  distal  margin 
convex  and  oblique)  spiuons  pollei  oblique;  finger  fitting  closely  against 
the  margin  when  closed.  Second  pair  of  pereopods  more  slender  and 
a  little  longer  than  the  third;  last  two  pairs  subeqiial.     Sternal  spine  well 
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deTeloped.  Fifth  abdominal  segment  evenly  ronnded  above,  having  no 
trace  of  a  carina;  sixth  segment  rounded  above,  neither  grooved  or  cari- 
nated,  with  the  spines  at  the  posterior  end  the  same  in  number  and  posi- 
tion as  in  nigricauda,  and  with  no  groove  on  the  lower  side.  '  Telson 
short,  about  equaling  the  length  of  the  preceding  segment  and  scarcely 
more  than  one-half  the  length  of  the  carapace,  the  upper  surface  rounded 
(not  grooved),  the  tip  somewhat  obtuse.  The  uropods  are  similar  to  those 
of  nigricauda  and  extend  considerably  beyond  the  tip  of  the  telson.  Each 
of  the  abdominal  segments  in  the  male  bears  a  median  spine  on  the  ven- 
tral side. 

Length,  55  mm.;  length  of  carapace,  15  mm.;  of  antennal  acide,  10  mm. ; 
of  telson,  8  mm.;  of  sixth  abdominal  segment,  7.5  mm. 

Two  specimens,  male  and  female,  dredged  at  Trini- 
dad, Humboldt  County,  Calif.,  together  with  numerous 
specimens  of  nigricauda. 

Easily  distinguished  from  the  other  species  on  the 
coast  by  the  absence  of  a  median  thoracic  spine,  the 
short  telson,  and  the  acute  rostrum.  Collection  Uni- 
versity of  California. 

Crangon  munitus  (Dana), 

Crangon  munitus  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  1852,  p.  20;  Crust. 

U.  8.  Expl.  Expd.,  Part  1,  1852,  p.  536,  PI.  XXXIII,  fig.  5.    Stimpson, 

Journ.  Bost.  8oc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  497.    Kinoslet,  Bull. 

Essex  Inst.,  Vol.  X,  1878,  p.  54;  Walkkb,  Trans.  Liverpool  Biol.  Soc, 

Vol.  XII,  1898,  p.  275. 
Crangon  (Sclerocrangon)  munitui  Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila., 

1895,  p.  179. 

Abdomen  not  sculptured.  Carapace  se?en-carinate,  the  median  carina 
armed  with  two  small  spines.  Lateral  keels  of  the  carapace  smooth  and, 
excepting  the  second  from  the  median  carina,  ending  in  front  in  spines. 
Epimera  of  the  abdominal  segments  without  spinules. 

Puget  Sound  (Dana). 

I  have  examined  the  specimens  from  Magdalena  Bay, 
Lower  California,  which  Lockingtou^  has  identified  with 
fnunittia,  and  cannot  agree  with  him  in  referring  them 
to  that  species. 

1  Bull.  Essex  Inst..  Vol.  X.  p.  159. 
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Crangon  munitellus  W<tU-er. 

Crangm  munitfUuf  Walkblh,  Tvniie.  Liverpool  Biol.  Soc.  Vol.  XII,  18«, 
p.  275,  PI.  XVI,  fig.  I. 

Body  Btont.    Boatmm  cotimve  tibove  and  ronuded  al  Ibe  tip.    Canipaos 
with  Bi  median  cnrioa  with  t«o  teetb,  and  two  abOTt,  pBiallel  cari 
either  aide  termiiuttiD^  auteriorl;  ia  a  tooth.     AntanDnl  noide  short  and   I 
broad,  with  a  stroDg  oeatral  rib.     Abdomen  abraptlj  contmi^ted  a 
toartb  segmeut;  "sixth  Begmeat  darker  oolored  than  the  others;  a  dark,    | 
tlaosienae  band  on  the  caudal  appendages. 

"Length  25  loni." 

"Near  C.  munitus Dana,  but  diSers  in  its  much  smaller  I 
size  and  in  the  second  carina  from  the  median  termi- 
nating in  a  tooth   half-way  to  the  orbital  margin,  while  j 
in  G.  muiiitua  it  reaches  the  margin  and  has  no  tooth."' 

Puget  Sound. 

Qenus  Faracrangon  Lana. 

Roetrum  elongate;  eyes  free.     Second  pair  o(  pereopods  wholly  abeent; 
foarih  and  fifth  pairs  aouminate,  gressorial. 
Type.— P.  echmatut  Dana. 

Faracrangon  echinatus  Dana. 

Paracrangon  echmalut  Dana.   Proc.  Acad.  Mat.  Sci.  Phila.,  1S52,  p.  20,; 

Crust.  U.  S.  Eipi.  Eipd,,  Part    1,   1S52,   p.  538,  PI.  XXXIH,   fig.  B. 

Stimpsos,  Jourc.  Boat.  Soc.  Nat.  Hist.,  Vol,  VI,  1857,  p.  487.    Kinos- 

LEY,  Bnll.   Essex  lost..  Vol.   X,   1S78,   p.  55.     Whitkates,  Can.  Nat. 

(2),  Vol.  Vm,   1878,   p.  471.     Smith,   Bep.  Prog.  Geol.  8nr.  Canada, 

1S78--9,  B,  p.  212.     Faxon,  Mem.   Mas.  Comp.  Zool.  Harrard  Coll., 

Vol.  XVIII,   1895,  p.  131.    Ortiiasn.  Ptoo.  Acad.  Nat.  8oi.  PhiU., 

IS95,  p.  189. 

"Beak  elongate,  obliquely  porreot,  bidentate  at  apex,  uaideutate  above 

near  middle,  al  base  below  in  front  a  loug  carved  spine.    Carapax  mat- 

tispinoua,  along  middle  of  back  nueqnnlly  four- toothed,  either  Bide  5-7 

spiuoae.      Abdomen   above   partly   keeled,   somevhat   sanlptnred,    lideB 

Bonte.     Hand  elongate,  immovable  finger  long  and  very  slender.     Fourth 

and  Gfth  pairs  of  legs  nearly  naked,  subeqnal. 

Length  of  body,  one  and  three-fourths  inches.    Length  of  beak  half  as 
long  as  carapax  or  rather  longer  than  the  line  of  it  along  the  back.     The 
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exterior  maziUipeds  are  very  slender  and  short  hairy.  The  fourth  abdom- 
inal segment  has  a  tooth  and  inside  of  it  an  emargination  either  side  of 
middle,  and  the  fifth  is  nearly  similar." 

Paget  Sound,  Oregon,  obtained  by  dredging  (Dana). 
Campbell  Is.  (Whiteaves);  Vancouver's  Is.  (Smith);  Cal- 
ifornia and  Japan  (Faxon,  Miers). 

Genus  Sclerocrangon  Sars. 

Carapace  sculptured  and  armed  with  spines  in  the  median  line.  Bos- 
trum  securiform,  expanded  below.  First  chelipeds  stout;  second  pair 
slender,  elongated,  with  a  narrow  hand  and  short  dactyls.  Abdomen  gen- 
erally sculptured  and  carinated  above. 

Type, — S,  boreas  (Phipps). 

Sclerocrangon  boreas  (Phippa). 

Cancer  boreas  Phipps,  Voyage  North  Pole.  1774,  p.  IdO,  PI  XII,  fig.  1. 
Cancer  homaroides  Fabb.  O.,  Fauna  Groenlandica,  1780,  p.  241;  Mohr.  Isl. 

Naturh.  1786,  p.  108,  No.  245,  PI.  V. 
Crangon  boreas  Fabr.,  Syst.  Ent.  Suppl.,  p.  409.    Sabine,  Appendix  to 

Parry's  1st  Voyage,  No.  10,  1821,  p.  57.     Ross  and  Owen,  Crust,  in 

Appendix  to  Boss'  2ud  Voyage,  1835,  p.  Ixxxi. 
Cheraphilus  boreas  Kinahan,  Proc.  Hoy.  Irish  Acad.,  Vol.  Vin,  1864,  p.  68. 

MiEBS,  Ann  Nat.  Hist.  (4),  Vol.  XX,  1877,  p.  57.    Murdoch,  Bep. 

Int.  Polar  Expd.  to  Pt.  Barrow,  1885,  p.  139. 
Sclerocrangon     boreas    Sars,    Den     Norske     Nordhavs-Expedition,    VI, 

Zoologi,   Crust.,  Part   1,  p.   15.    Stebbino,  Crustacea,  p.  228.    Ort- 

MANir,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  V,  1890,  p.  532. 
Crangon  (Sclerocrangon)  boreas  Obtmann,   Proc.  Acad.  Nat.  Sci.  Phila., 

1895,  p.  178. 

Carapace  with  three  spines  on  the  dorsal  carina;  a  toothed  carina  on 
the  branchial  regions.  Bostrum  triangular,  acute.  Abdomen  sculptured, 
the  anterior  segments  with  a  median  dorsal  carina,  the  sixth  segment  with 
a  double  carina  with  a  sulcus  between  the  ridges.  Epimera  of  the  abdom- 
inal segments  with  only  one  spine  each.     Telson  sulcate. 

Arctic  Europe  and  America,  Labrador,  Alaska,  Si- 
beria, "California,"  (Ross  and  Owen  1.  c). 

12 
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Genus  Nectocrangon  Brandt. 

Itostnim  wBUtiiig.  Eyes  biddeD  bj  the  carapace.  Second  paii  of  pereo- 
pods  obelale;  dactyls  of  the  laat  two  pairs  dilated  and  fitted  for  Bwimmiiig. 
Braeoh>»  fire  on  eacb  side;  noue  on  the  seooud  maiilliped. 


Nectocrangon  lar  (Owen). 

Crangtm  lar  Owen,  Zool.  BeecLy-s  Voyage,  1839,  p.  88,  PI.  XXVIII.  fig.  1. 
Ariih   tar  Kroybr.    Nut.   Hist.  Tidskr..   IV,   IS42~3,  p.  256,  PI.  V,   fig«. 

45-62. 
Nectocrangon  lar  BiLAMtT,  in  MiddfDdorfT's  Siherinche  Beiae,  Bd.  U,  Tb. 
1,  1831,  p.  115.      STiMpaos.   Proo.  Acad,  Nat.  Sci.  Phila.,  ISW,  p.  25^ 
Ann.  N.  Y.  Lyu.  Nat.   Hist.,  Vol.  X,   187.1,  p.  125.      KtsoitLBV.   BnlL 
Essex  Insl.,  Vol.  X,  1879,  p.  55.      Smith,  Rep.  Prog.  Geol.  Sdt.  Can- 
wla,    1878-9,  B,   p.  212;    Trans.  Conn.   Aoad..   Vol.  X.   1879,   p.   Gl. 
McRDOTH,  Hep.  Int.  Polar Eipd.  to  Pt.  Barrow,  I8S5,  p.l39.  Orthavk, 
Proc.  Acad.  Nat.  8oi.  Phils.,  1895.  p.  181. 
Median  carina  of  the  Darapaoe  armed  nith  two  spinea  behind  the  one  •! 
the  anterior  eud.      First  five  abdomiual   aegmenta  with  a  median  dona] 
oarins,  that  of  the  fifth  segment  ending  behind  in  a  tooth  or  spine;  the 
two  oarinte  of  the  siith  segment  eud  posteriorly  in  a  small  spine.     TeUon 
acute,  the  uarince  armed  with  two  oc  thcee  pairs  of  spiuas  near  the  tip. 

Circumpolar:  Arctic  Ocean  (Owen,  Stimpson);  Green- 
land (Kroyer);  Labrador,  Nova  Scotia,  Vancouver's 
Island  (Smith);  Pt.  Barrow  (Murdoch). 

Owen's  statement,  that  in  this  species  "  the  second 
joint  of  the  superior  antenna  is  dilated  and  spiniform 
externally"  is  an  error.  He  mistook  the  first  joint  for 
the  second;  the  second  is  cylindrical. 

A  specimen  in  the  U.  S.  National  Museum  (No.  7889) 
from  Alaska  agrees  very  closely  with  several  specimens 
I  have  seen  from  the  Atlantic.  The  ridges  on  the  cara- 
pace are  a  little  plainer  than  in  the  Atlantic  forms;  the 
carinse  on  the  abdomen  are  a  little  less  acute  and  have  a 
more  decided  tendency  to  fade  out  behind;  the  carina 
of  the  fifth  segment  ends  behind  in  a  tooth,  but  those  of 
the  sixth  segment  do  not.    In  specimens  from  the  North. 
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Pacific  (Station  3441  Albatross  Collection)  the  carinae 
of  the  first  four  abdominal  segments  fade  out  before 
reaching  the  posterior  end,  but  that  of  the  fifth  segment 
ends  behind  in  a  tooth,  and  the  two  carinae  of  the  sixth 
segment  terminate  posteriorly  in  small,  acute  teeth.  In 
specimens  from  Vancouver's  Island,  according  to  Pro- 
fessor Smith,  'Hhe  dorsal  carina  on  the  third,  fourth, 
and  fifth  segments  of  the  abdomen  is  broad  and  rounded, 
or  flattened,  and  scarcely  reaches  the  posterior  edges  of 
the  segments,  and  the  two  carinae  on  the  sixth  segment 
are  rounded  and  fade  out  in  the  same  way  before  reach- 
ing the  posterior  extremity  of  the  segment.''  All  of  the 
Pacific  specimens  I  have  seen  of  this  species  came  from 
farther  north  than  Vancouver's  Island,  and  it  is  an 
interesting  fact  that  they  are  intermediate  in  character, 
as  in  locality,  between  specimens  from  the  Atlantic  and 
the  forms  described  by  Professor  Smith. 

Nectocrangon  alaskensis  Kingsley. 

Nectocrangon   alcukensU  Kikosley,  BqII.  Essex  Inst.,  Vol.  XIV,  1882,  p. 
128,     Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  182. 

Carapace  with  foar  equally  spaced,  median  spines  and  a  small  tooth 
between  the  first  spine  at  the  anterior  end  and  the  second.  Orbits  elon- 
gated. Antennnlar  pednncles  reaching  abont  to  the  middle  of  the  aoiole. 
The  abdomen  has  no  carina  on  the  first  foar  segments  except  a  slight  one 
on  the  anterior  portion  of  the  first;  the  fifth  segment  has  a  prominent 
carina,  which  ends  behind  in  a  spine.  The  two  carinas  on  the  sixth  seg- 
ment end  behind  in  a  spine.  Telson  acnte,  with  three  pairs  of  spines  near 
the  tip. 

Alaska  (Kingsley);  Station  3257  Albatross  Collection, 
numerous  specimens! 

Family  NIKID^ 

Rostrum  horizontal.  Ocular  peduncles  free.  Mandibles  dcToid  of  a 
cutting  edge  and  palp.  First  pair  of  pereopods  simple  or  chelate.  Second 
pair  chelate,  longer  than  the  first  and  more  slender,  the  carpus  multiar- 
ticulate. 
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Genus  Hippolysmata  Siim2>son. 

CarapiicB  furniiilieil  with  nu  elougnted,  compreaeed,  deutnte  rontrnm 
which  is  nearly  horizontal.  Auteiioules  furuiahed  with  two  loug  flagellK. 
Handiblea  stionglj  iucurTeil,  devoid  of  a  palp,  the  apex  undivided.  MkX- 
illipeds  elougated,  faroisbed  with  au  eioguatb.  aud  an  epipodite,  the  ter- 
minal joint  slender.  Fir»t  foar  pnirs  of  pereopods  fiiruiahed  with  an 
epipodile;  the  t^rat  pair  is  a  little  stouter  than  the  others  nod  chelate,  the 
hand  obloug;  aeooud  pair  fllifornl.  muUinTtianliite  nnd  tihelflte.  Abdomen 
Bmooth  above. 

I'ype.—H.  vitlata  Stimpson. 

KiQgsley  in  his  Revision  of  the  Genera  of  Crangon- 
id»,  Atyido;  and  PalEemoaid^e*  states,  iu  defining  this 
genus,  that  the  first  four  pairs  of  feet  are  provided  with 
an  exopodite.  This  is  probably  a  clerical  error,  the 
word  exopodite  having  been  substituted  for  ^pipodite. 
3timpsou  says  in  his  definition  of  this  genus:  "  Pedee 
1  mi-4  ti  epipodv  instructi."  '•' 

Hippolysmata  calif ornica  St. 

HippolytmrUa  cati/omica  Stiupson,  Proc.  Chicago  Acad.  Sci.,  Vol.  I,  1866, 
p.  48;  Ann.  N.  Y.  Lyo.   Nat.  Hiat.,  Vol.  X,  1873,  p.  123.      Kisoslet, 
Bull.  Euaei  Inst.,  Vol.  X,  1S78,  p.  66. 
Hippolyte  iineata  EiOCKINOTON,  Proc.  Gal.  Acad.  Boi.,  Vol.  VII.  1877,  p.  35. 
Shakf,  Proo.  Aoad.  Nat.  Sci.  PbiU.,  1S93,  p.  116. 
Bostrum  slender,  strongly  ridged  on  tbe  sides,  bent  downwards  near  the 
base,  abont  one-hall  as  long  aa  tbe  oarapaoe,  scarcely  exceeding  the  ante- 
pennltimate  basal  joint  of  the  antennulea;  it  is  armed  above  with  sii  or 
seven  teeth,  the  last  tooth  aitnated   at  considerably  more  than  the  usnal 
interval  from  the  preceding  one  and  at  abont  the  anterior  third  ot  tbe  oar- 
apace;  below  tbe  rostrnm  is  armed  with  three  teeth;  s  strong  apiue  above 
and  a  smaller  one  below  tbe  base  of  tbe  antenna  on  the  anterior  margin. 
The  spine  on  the  outer  aide  of  the  basal  joint  of  tbe  antennnles  reaches 
about  two-thirds  as  tar  as  the  tip;  last  joint  of  tbe  peduncle  nearly  as  long 
as  the  preceding  one;  flagella  aubequal  and  longer  than  the  body.  Antennal 
BCide  elongated,  exceeding  the  tip  of  the  anteunnlar  pednucle,  and  wide 
at  the  tip,  where  it  is  transveraely  trancated  or  broadly  rounded.    External 

1  Proc.  Ac»d.  N«l.  9el.  Pbl].,.  IST9.  p.  «8. 
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maxillipeds  equalling  or  exceeding  the  tips  of  the  antennal  scale,  the 
terminal  joint  elongated  and  spinulous  at  the  tip.  In  the  first  chelipeds 
the  hand  is  narrow,  a  little  longer  than  the  carpus;  fingers  about  two- 
thirds  as  long  as  the  palm.  Second  pair  of  pereopods  Tery  long  and 
slender;  ischium  stouter  than  the  merus  and  about  as  long,  and  more  or 
less  annulated  towards  the  tip;  merus  divided  into  something  over  twenty 
annulations;  carpus  about  as  long  as  the  merus  and  ischium  combined 
and  divided  into  about  thirty-two  annulations;  hand  minute,  oblong,  the 
fingers  scarcely  as  long  as  the  palm.  The  three  posterior  pairs  of  pereo- 
pods are  subequal  in  length,  much  longer  than  the  first  pair,  but  shorter 
than  the  second;  merus  joints  stouter  than  the  distal  ones  and  armed  with 
scattered  spinulee;  propodi  elongated,  minutely  spinulous  below;  dactyls 
very  short  and  armed  below  with  spines.  Postero-lateral  angle  of  the 
fifth  abdominal  segment  acute;  that  of  the  fourth  segment  rounded.  Tel- 
son  subacute,  much  shorter  than  the  uropods,  and  armed  on  the  rounded 
dorsal  surface  with  two  pairs  of  spinules. 

This  beautiful  species  is  very  conspicuously  marked  with  longitudinal 
stripes  of  drab  and  red  or  reddish  brown. 

Length  from  tip  of  rostrum  to  tip  of  telson,  47  mm.;  length  of  carapace 
from  tip  of  rostrum,  17  mm.;  length  of  acide,  9.5  mm.;  of  first  pair  of 
chelipeds,  15  mm.;  of  second  pair,  25  mm.;  of  third  pair,  22  mm.;  of  tel- 
son, 7  mm. 

San  Diego  (Stimpson)!  Santa  Catalina  Is.  (Locking- 
ton)!  San  Pedro!     Found  in  tide  pools. 

I  have  examined  the  type  specimens  of  Lockington's 
Hippolyte  lirieata.  They  unquestionably  belong  to  the 
above  species. 

Family  ALPHEID^. 

Roetrum  small  or  absent.  Eye-peduncles  short  and  concealed  beneath 
a  projection  of  the  frontal  margin  of  the  carapace.  Mandibles  deeply 
divided  at  the  apex  and  furnished  with  a  palp.  First  pair  of  pereopods 
chelate  and  larger  than  the  second  pair  which  is  slender,  chelate  and  hat 
the  carpus  annulated.     Telson  broad  and  rounded. 


Genus  Alpheus  Fabr. 

Carapace  compressed,  rounded  above.  Bostrum  short  or  absent.  Eyes 
completely  hidden  beneath  the  carapace.  Antennules  biflagellate.  Man- 
dibles   stout,   the    apical   process   narrow,    palp  two-  or  three- jointed. 
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Antejiot  ohelipeda  stont,  often  very  aueqaal.     Seooud  pair  filiform,  carpai~1 
oyliudrical,  aunulated,  hftiulB  small. 
7)lpr.^A.  rapar  Fabb. 

Kev  to  the  SpEriES  of  Atphftit. 
Fraut  with  a  roslriini. 

'   A  spiue  on  Ihe  iufero-Jislal  angle  of  tlia  merus  of  the 

ambulatory  lege A.  rlamatoi'.  1 

No  meral  spine. 

No  apiue  oa  the  second  basal  nDteuiial  joiot A.  i 

A  spiue  ou  the  basal  suteiiual  joiut. 
Fiout  Crispiuofie. 

Fiugeiti  of  larger  haod  loagitudiuat;  daetyl 

workiug  uearly  vertically A.  fijaidactyl«$. 

Fingers  of  large  baud  not  lougitadloBl;  daotyl 

Hburt.  curved,  working  horiEOUtBUy..  M,  beJl^maaai.  < 

Front  with  but  oue  spiue A,  falifomleitat,  ' 

Front  devoid  of  a  rostram;  daotyl  joined  to  the  tower  aide  of 
the  hand  (Genns  Btlaiu  Daua). 

Front  emarglnate  iu  the  oenter;  hands  oval A.  •rquaUn. 

Frout   uot  emnr^iuaCe  iu   the  oeuter;    hands   !oug  and 

narrow A.  longidaelfltu. 

Alpheus  clamator  Lock. 

Alphtia  clamalor  Lockinoton,  Froc.  Cal.  Acad.  Sci.,  Vol.  VII,  1ST7,  p.  43; 

Aan.Nat.HiBt.(5).Vol.  I,  1878.  p.  469.     Kihosley,  Bull.  Basei  ItiBt., 

Vol.  X,  1878,  p.  58;  Ibid..  Vol.  XIV.  1883,  p,  117. 
Aiphtus  Iraiuvrrto-dfKtylus  KiNOSLcy.  Bull.  U.S.  Oeol.  Snr„  Vol.  IV.  No. 

1,  1878,  p,  198;  Boll.  EBaei  luet.,  Vol.  X,  1878,  p.  58. 
Alpheus  candei  Kinoslev  (not  OdBRtN),  Bull.  Essex  luat.,  Vol.  XIV,  IS83, 

p.  124. 
Front  trispinoae,  the  median  spine  short  and  separated  by  a  deep  salens 
from  the  email,  acute,  lateral  spines  which  project  nearly  as  far  forward. 
Autero'lateral  angle  of  the  carapace  devoid  of  a  spine.  Basal  spine  of  tbe 
anteunules  broad,  scarcely  reaching  the  extremity  of  the  Srst  joint;  second 
joint  about  twice  as  long  as  the  third;  outer  bmnch  of  the  flagellum  mnoh 
■horter  than  the  inner  one,  the  slender  terminal  portion  shorter  than  the 
basal  part;  inner  flagellum  longer  than  the  carapace.  Second  joint  of  the 
antenna  with  a  spine  betow  the  arlioalatiou  of  the  acicle;  aoicle  narrow, 
nearly  as  long  ae  the  peduncle,  with  the  onter  aide  concave  and  ending  in 
a  strong  spine  which  Is  separated  by  a  deep,  narrow  cleft  from  the  mem- 
branona  inner  portion;  flagellum  longer  or  shorter  than  the  body.  Uaz- 
illipeda  abont  equaling  the  antennal  peduncle.     Chelipeds  very  unequal; 
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meruB  of  both  trigonous,  compressed,  smooth,  the  upper  surface  edge 
ending  abruptly,  forming  a  sharp  angle  or  tooth;  carpus  of  smaller  cheli- 
ped  rounded,  with  a  tooth  at  the  anterior  end  of  the  upper  side;  carpus  of 
the  large  cheliped  very  short,  especially  below,  and  devoid  of  teeth;  large 
hand  oblong,  compressed,  and  greatly  developed,  being  considerably  larger 
than  the  thorax;  proximal  portion  smooth  and  nearly  naked,  the  distal 
portion  deeply  sculptured;  a  little  in  front  of  the  middle  of  the  palm  the 
upper  and  lower  edges  are  crossed  by  deep,  transverse  sulci,  which  are 
nearly  opposite  each  other  and  are  continued  towards  each  other  on  the 
inner  surface  of  the  hand,  their  ends  being  separated  by  a  shallow,  longi- 
tudinal depression;  the  upper  transverse  sulcus  is  curved  abruptly  forwards 
a  little  external  to  the  upper  edge  of  the  hand  and  joins  a  deep,  transverse 
sulcus  on  the  outer  face  behind  the  articulation  of  the  finger;  this  last 
sulcus  is  continuous  at  its  lower  end  with  a  longitudinal  sulcus  which  ends 
near  the  middle  of  the  palm;  the  transverse  sulcus  crossing  the  lower  edge 
of  the  hand  is  curved  abruptly  forwards  a  little  external  to  the  lower  mar- 
gin, forming  a  longitudinal  sulcus  which  extends  to  the  end  of  the  pollex; 
this  sulcus  is  separated  from  the  longitudinal  one  above  by  a  ridge  which 
narrows  distally  and  terminates  in  a  curved  spine  or  tooth  just  below  the 
articulation  of  the  dactyl  and  behind  a  short  groove  uniting  the  lower  lon- 
gitudinal sulcus  with  the  one  above  it;  dactyl  flattened,  inclined  down- 
wards, but  working  horizontally,  the  outer  margin  strongly  convex,  the  in- 
ner concave  near  the  thickened  tip,  but  widened  into  a  concave  prominence 
near  the  base;  the  postero-extemal  angle  is  flattened,  forming  a  smooth  sur- 
face which,  when  the  finger  is  opened,  abuts  against  a  similarly  flattened 
prominence  behind  it;  pollex  deeply  grooved  for  the  reception  of  the  dactyl, 
ending  below  in  a  short,  curved  tooth.  The  small  hand  is  several  times 
smaller  than  the  larger  one  and  not  so  deeply  sculptured;  the  fingers  are 
similar,  longitudinal,  and  about  as  long  as  the  palm,  which  is  oblong  and 
compressed;  a  small  carina  on  the  upper  edge  of  the  dactyl  which  does 
not  reach  the  tip;  a  spine  behind  the  articulation  of  the  dactyl.  Carpus 
of  the  second  pair  of  legs  five-jointed,  the  first  two  joints  subequal,  each 
about  as  long  as  the  fourth  and  fifth  combined;  third  and  fourth  joints 
subequal,  each  shorter  than  the  fifth;  hand  narrow,  fingers  slightly  longer 
than  the  palm,  which  is  subequal  to  the  last  joint  of  the  carpus.  The  two 
following  pairs  stout,  the  merus  large  and  armed  with  a  spine  near  the 
iufero-distal  angle;  carpus  with  a  spine  at  the  infero-distal  angle  and 
another  further  back;  propodi  with  five  or  six  spines  below.  Last  pair  of 
legs  much  less  stout  than  the  preceding  pairs;  merus  and  carpus  devoid 
of  a  spine  at  the  infero-distal  angle;  spines  on  the  propodi  feeble;  dactyls 
of  all  the  pairs  short,  curved,  with  a  small  spine  behind  the  tip.  Telson 
furnished  above  with  a  broad,  shallow  groove  and  two  pairs  of  spinules. 

Length  of  body,  31  mm.;  of  carapace,  11  mm.;  of  large  hand,  18  mm.; 
of  small  hand,  1 1  mm. 
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Farallon  Is.l  Monterey!  Santa  Barbara!  San  Pedro!  i 
San  Diego  I  San  Bartbolome  Bay,  Lower  CaHfomitt  I 
(Lockington). 

Kingsley '  unites  his  Alpheus  transverso-dactylua  with 
A.  caiidei  Guerin  from  the  Bermuda  Islands  and  the 
Weat  Indies,  at  the  same  time  listing  A.  damator  Lock, 
as  a  distinct  species.  But  as  Kingsley's  description  of  ] 
transverso-dactylua  agrees  perfectly  with  damator,  and  as 
his  specimens  came  from  a  locality  where  that  species  is 
abundant,  there  is  no  doubt  in  my  mind  that  Kingsley'9 
species  is  identical  with  the  latter  form.  Having  de- 
scribed as  clamaior'^  what  was  really  a  distinct  species, 
A.  barbara  Lock.,  Kingsley  made  out  of  specimens  which 
really  belonged  to  damator  a  new  species,  tranaverso- 
dactylua.  I  am  unable,  moreover,  to  follow  Kingsley 
when  he  subsequently  unites  his  tranaverao-dactylus  with 
A.  candei.  Can<lei,  according  to  Guerin,'  "  a  la  piece 
basilaire  dee  antennes  externes  prolong6e  en  une  loague 
pointe  qui  atteint  la  moit^  de  la  longeur  de  I'appendice 
lamelleaux,"  while  in  damator  this  spine  does  not  reach 
one-third  the  length  of  the  acicle.  In  candei  "  lea 
cuisses  des  troisieme  et  quadrieme  pattes  n'ont  pas  de 
dents,"  while  in  damator  both  bear  a  prominent  spine- 
tooth.  The  rostrum  is  smaller  in  candei  than  in  dama- 
tor, and  there  are  difierences  in  the  form  of  the  larger 
hand. 

Alpheus  bellimanus  Lock. 

Alpheua  btUimanut  Loc-kinoton,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877.  p. 
34;  Ana.  Nnt.  Hist.  (5),  Vol.  I.  1ST8.  p.  470.  Kinoslet,  Ball.  U.  S. 
Oool.  8nr.,  Vol.  IV,  No.  1,  1878,  p.  199;  Bull.  Esaei  Inst..  Vol.  I, 
1878,  p.  59;  Ibid.,  Vol.  XIV,  1883,  p.  HI. 

I  Bull.  EiKi  iDit.,  Vol.  XIV.  p.  IM. 

'Boll.  U.S.  Oeol-Sm,,  Vol.  IV.do.  1,  p.  lOT. 

'  Ds  Btcn'i  Hilt,  ds  Cub*;  Crnilaoea.  ISil,  p.  W.  PI.  U,  tf.  » tai  »a. 


CALIFORNIA    STALK-EYED   CRUSTACEA.  185 

Allied  to  elamator.  Front  trispinose,  the  median  spine  the  largest  and 
not  separated  from  the  lateral  spines  by  snloi.  Antennnles  as  in  elamaior; 
the  aoiole  of  the  antenue  aboat  reaches  the  tip  of  the  pednnole  and  is  sim- 
ilar to  that  of  elamator  but  the  cleft  between  the  spine  and  the  inner  por- 
tion is  not  so  deep  as  in  that  species.  Maxillipeds  pnbesoent,  reaching  to 
the  tip  of  the  antennal  peduncle.  Chelipeds  unequal,  dissimilar;  resem- 
bling those  of  elamaior,  but  presenting  the  following  differences:  The 
transverse  sulcus  on  the  lower  side  of  the  larger  hand  is  prolonged  poste- 
riorly on  the  inner  side  of  the  lower  edge  as  a  longitudinal  sulcus,  a 
feature  not  present  in  that  species;  there  is  no  longitudinal  sulcus  on  the 
inner  surface  of  the  hand  separating  the  inner  ends  of  the  transverse  sulci, 
and  the  upper,  transverse*  sulcus  is  not  so  deep  as  in  elamator.  The 
smaller  hand  is  sculptured  much  like  the  larger  one  but  the  sulci  are  not 
so  deep,  nor  thejridges  so  prominent;  the  pollex  is  rather  slender,  a  little 
shorter  than  the  palm,  and  nearly  longitudinal,  curving  a  little  downwards 
and  having  a  ridge  on  the  outer  side  a  little  above  and  parallel  with  the 
outer  edge,  the  surface  above  which  is  somewhat  excavated  for  the  recep- 
tion of  the  lower  margin  of  the  dactyl;  dactyl  contracted  at  the  base  but 
expanded  a  short  distance  beyond  into  a  high,  thin,  rounded  lamina,  the 
plane  of  which  is  nearly  vertical;  the  lower  edge  is  nearly  straight  when 
seen  from  the  side  but  curved  when  seen  from  below  and  ends  in  a  short 
tooth  which  is  curved  downward  and  inward;  its  postero-ezternal  angle 
has  a  flattened  projection  which,  when  the  finger  is  opened,  abuts  against 
a  flattened  projection  of  the  palm  as  in  the  larger  hand.  Carpus  of  the 
second  pair  of  legs  five- jointed,  the  first  joint  about  as  long  as  the  next 
two  combined,  second  and  fifth  joints  subequal  and  each  about  as  long  as 
the  third  and  fourth  together;  hand  narrow,  fingers  a  little  longer  than 
the  palm  which  is  somewhat  shorter  than  the  last  joint  of  the  carpus. 
The  two  following  pairs  of  legs  not  so  stout  as  in  elamator ,  neither  the 
merus  nor  carpus  with  a  spine  at  the  infero-distal  angle;  propodi  armed 
below  with  seven  or  eight  pairs  of  spines;  dactyls  short,  curved  and 
devoid  of  a  subterminal  spine. 

Length,  33  mm.;  length  of  carapace,  12  mm.;  of  large  hand,  17  mm.;  of 
small  hand,  13  mm. 

Monterey;  Santa  Barbara!  San  Pedro!  San  Diego  I 

Alpheus  barbara  Lock. 

Alpheus  elamator  Kinosley  (not  Lockington),  Bull.  U.  8.  Geol.  Sur.,  Vol. 

IV.  No.  I,  1878,  p.  197. 
Alpheus  barbara  Lockington,  Ann.  Nat.  Hist.  (5),  Vol.  I,   1878,  p.  471. 

Kinosley,  Bull.  Essex  lust.,  Vol.  XIV,  1883,  p.  117. 

I  have  seen  no  specimens  of  this  species.  It  was 
described  by  Kingsley  from  a  single  imperfect  specimen 
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which  he  erroneously  considered  to  belong  to  clamatoT 
Lock.  Afterwards  Lockingtoii,  perceiving  that  King3> 
ley's  claiiiator  was  not  true  to  name,  recbristeiied  the 
speciea  A.  6re)'6ara.  The  following  is  Kiugsley's  descrip- 
tion: 

"Basal  »pine  o(  enteiinalie  stoal,  short,  not  reaching  seoood  joinl 
of  pedniicle;  third  joint  half  tn  long  ax  precediug,  Aateante  withant 
Bpiu^  oa  the  basal  joint.  Aatetiiial  scale  diutow,  the  spiue  at  the  autero- 
eiterior  angle  aoate,  alendor,  renuhicg  the  tud  of  the  ant'DDular  pednacle. 
EtteTQSl  maxtUipeds  rather  broad,  eiteudiiig  slightly  bej^ond  the  aateuiial 
Bcale.  Feet  of  Hret  pair  tmoqual.  Msrus  amooth,  with  n  very  aleader 
spina  on  the  distal  portion  above.  Larger  hand  compressed,  a  coustrictiuu 
of  each  margiu  at  about  the  middle,  a  spine  above  the  artioulatiou  of  til* 
dactylus,  behind  wbioh  a.  sulcus  nius  obliquely  aoroHG  the  superior  mar- 
giu. A  second  spine  on  the  out»Lde;  thumb  slender;  dactylus  camp reneed, 
gemioiionlar  iu  outline  viewed  from  the  side,  slightly  longer  than  the 
thumb.  Smaller  hand  with  both  margins  couatriclsd-,  upper  margin  of 
palm  tubemulate;  a  spine  abore  the  articulation  of  the  daotylus;  fiugen 
about  equal  to  the  palm,  oomplelely  closing.  Isohium  aud  merus  ot 
second  pair  equal;  carpus  tive-joiuted,  tirsl  two  joiuta  equal,  and  each  as 
iong  a»  the  ibird  and  fourih,  wbioh  are  also  equal;  ilfib  Joint  nearly  w 
longas  the  first.  Merus  joints  ol  posterior  pairs  without  spineai  propodal 
joints  spinulose  beneath;  daotyli  slender.  Santa  Barbara,  Cal.  (W.  Q.  W. 
Harford)." 

Alpheus  califomiensis,  sp.  nov. 

Anterior  portion  of  the  carapace  convex  and  furnished  with  a  fine  longi- 
tudinal line.  Bostrum  short,  acute,  continuous  behind  with  a  short 
carina,  which  is  separated  from  the  ocular  lobes  on  either  aide  by  a  deep 
groove.  Ocular  lobes  rounded  in  front  and  devoid  of  a  .tooth  or  spiue. 
Antero-lateral  angle  ot  the  carapace  broadly  rouuded.  Basal  antennalar 
spiue  broadly  ovate,  acuminate,  aud  scarcely  reaching  the  tip  of  the  first 
joint  of  the  peduncle;  third  joint  of  the  peduncle  leas  than  halt  the  length 
of  the  second;  outer  flagellum  nearly  one -half  as  longas  the  inner  one, 
the  slender,  terminal  part  about  oue-half  the  length  of  the  basal  portion; 
inner  flagellum  about  one-half  the  length  of  the  body.  Antennas  about 
as  long  as  the  body;  peduncle  slightly  exceeding  that  of  the  anteunalea; 
a  small  spine  on  the  infero-distal  margiu  of  the  second  baaal  joint;  acicle 
not  reaching  the  tip  of  the  peduncle,  outer  maigiu  slightly  concave  and 
terminating  iu  a  strong  spine,  which  \s  separated  from  the  membranous 
portion  by  a  deep,  narrow  cleft.      Maiillipeds   somewhat  exceeding   tba 
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antennal  peduucle.  Anterior  ohelipedtt  very  nneqaal;  merns  of  both 
members  compressed,  and  devoid  of  a  spine  at  the  supero-distal  angle; 
carpns  without  a  tooth  or  spine;  hand  of  large  cheliped  large,  oblong, 
compressed,  upper  and  lower  sides  constricted  near  the  middle,  the  upper 
constriction  formed  by  a  short,  transverse  groove  a  short  distance  behind 
the  dactyl;  poUex  curved  upwards  and  inwards  at  the  tip  and  deeply  exca- 
vated at  the  base  for  the  reception  of  the  dactyl;  dactyl  compressed, 
shorter  than  the  palm,  the  outer  margin  strongly  convex,  the  inner  more 
or  lees  concave  and  having  a  flattened  process  near  the  base  which  fits  into 
the  excavation  in  the  poUex.  Smaller  hand  long,  narrow,  pubescent, 
somewhat  compressed  and  devoid  of  sculpturing;  fingers  narrow,  straight, 
subequal  to  the  palm,  the  tips  hooked  and  crossing  when  closed.  First 
joint  of  the  carpus  of  the  second  pair  of  legs  long,  exceeding  the  second, 
which  is  about  as  long  as  the  next  two  combined;  third  and  fourth  joints 
subequal,  each  a  little  shorter  than  the  fifth;  hand  shorter  than  the  last 
two  joints  of  the  carpus.  The  two  following  pairs  of  legs  are  stouter  than 
the  last  pair;  merus  devoid  of  a  spine;  propodi  strongly  spinose  below. 
The  sides  of  the  first  five  abdominal  segments  are  rounded.  Telson  broadly 
rounded  at  the  tip  and  armed  above  with  two  pairs  of  spinules. 

Length,  37  mm.;  length  of  carapace,  12.5  mm.;  of  large  hand,  15  mm.; 
of  small  hand,  9  mm. 

San  Pedro,  Calif.;  dredged  in  the  harbor,  July,  1895. 
Collection  University  of  California. 

Alpheus  equidactylus  Lock. 

Alpkeus  equidactylua  Lockington,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877, 
p.  35;  Ann.  Nat.  Hist.  (5),  Vol.  1,  1878,  p.  472.  Kinosley,  Bull.  U.  8. 
Geol.  Sur.,  Vol.  IV,  No.  1,  1878,  p.  199;  Bull.  Essex  Inst.,  Vol.  X, 
1878,  p.  59;  Ibid.,  Vol.  XIV.  1883,  p.  HI. 

Carapace  smooth,  convex  longitudinally  on  the  upper  side.  Front  tri- 
spinose,  the  median  spine  considerably  larger  than  the  lateral  ones  and  not 
separated  from  them  by  sulci .  Basal  spine  of  the  antennules  long,  reach- 
ing nearly  to  the  tip  of  the  second  joint  of  the  peduncle;  last  two  basal 
joints  short  and  subequal;  outer  fiagellum  shorter  than  the  more,  slender 
inner  one,  the  slender  part  much  longer  than  the  basal  portion.  Second 
joint  of  the  antenna  with  a  spine  below  the  acicle;  acicle  rather  wide, 
longer  than  the  peduncle.  Maxillipeds  sparingly  pubescent  and  about 
reaching  the  tip  of  the  anteuual  scale.  Anterior  chelipeds  smooth,  naked, 
unequal,  but  of  similar  form;  merus  with  the  angles  rounded  and  devoid 
of  spines  or  teeth;  carpus  short,  similar  to  that  of  the  larger  cheliped  in 
elamcUor;  hands  oblong,  narrow,  oompressed,  smooth;  a  transverse  sul- 
cus crossing  the  upper  edge  of  the  hand  behind  the  dactyl,  from  which  a 
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narrnw.  deep,  loagitudinsl  sulcus  exteadH  backwards  on  the  nppei  edg« 
ill  th«  larger  hand  almost  to  the  posterior  mnrgin,  bnt  nboul  two-tbirda 
Re  fai  in  the  smaller  onei  Rngers  lougitndiiial,  fabeiinal  (the  dactyl  nlightlj 
the  longer),  and  worliiug  nearly  vertically;  poller  rather  sleuder,  taperiug, 
the  tip  ourveil  upwards  and  the  inner  margio  armed  aeai  the  bnnf  with 
two  or  three  small  leelh;  dactyl,  with  one  or  two  very  small  toelh  near  th« 
hnee  of  the  straight  iuner  margin,  the  tip  ciirv^  aud  eroBsiug  that  of  the 
pollei  when  closed:  smaller  hand  more  alemler  than  the  larger  one.  Iha 
llugflT4  somewhat  narrower,  ntherwise  very  similar.  Carpus  of  the  second 
pair  of  let's  t^ve- jointed,  the  first  joint  abriut  as  loug  as  the  fonr  loUoving 
ones  combined,  second,  third  and  fourth  joiiils  subeqoal,  the  fiflh  a  little 
longer:  baud  narrow,  the  fingers  longer  than  the  palm.  Posterior  pain 
o(  legs  slender;  merns  and  carpus  deioid  of  spines;  dactyla  with  very 
elender  tips.  Sixth  nbdomiunl  segment  with  a  pos I ero -lateral  spine.  Tel' 
son  taperini;,  ronnde'l  above  where  it  is  fnrnished  with  two  pairs  of  spia- 
ute«i,  the  tip  ronmled. 

Length  of  body,  18  mm.;  of  carapace.  6.3  mm.;  of  larger  hand,  7  mm.; 
of  smaller  hand.  6  mm. 

Monterey  (Lockiugton)!  Sania  Barbaral 
Mr.  KiiigBley  has  united  A.  eqnidactylus  Lock,  with 
A,  heterochelin  Say,'  probably  on  Lockingfon's  authority, 
for  he  says:  "Mr.  Lockington  informs  me  that  his  A. 
equidaclylita,  from  Monterey,  Cal.,  presents  no  appreci- 
able differences  from  specimens  of  A.  heterockelia,  from 
Florida,  that  I  sent  him."  There  is  evidently  a  mia- 
take  here,  for  heterochelis  and  equidactylus  are  so  differ- 
ent that  it  is  scarcely  credible  that  they  Bhould  be 
regarded  as  members  of  the  same  species  by  anyone 
who  had  carefully  compared  them.  LockiDgton's  spe- 
cies was  described  from  a  single,  imperfect,  dried  speci- 
men which  had  lost  one  of  the  anterior  chelipeds,  which 
Lockington  in  his  later  description  of  the  same  speci- 
men was  inclined,  in  opposition  to  his  previous  opinion, 
to  regard  as  the  larger  member.  Both  hands  ia  this 
species  are  elongated  much  like  the  smaller  hand  in 
heterochelis  and,  from  a  superficial  comparison,  Lock- 
ington  probably   concluded   that   his  specimen  was   a 

I  Proc.  Aud.  NU,  Bel.  Pblh..  IBSI,  p.  V». 
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heterochelis  with  the  larger  hand  lost.  The  two  species 
may,  however,  readily  be  distinguished  aside  from  the 
great  differences  in  the  larger  chelipeds,  as  heierochelia 
has  no  ocular  spines,  while  in  equidactyltis  the  front  is 
''trirostrate,  without  sulcus  between  rostrum  and  ocular 
spines"  (Lockington).  I  have  examined  Lockington's 
type  which  has  now  lost  both  its  hands. 

Alpheus  (Beteus)  aequalis  (Lock.). 

Bet<KU8  equimanua  Lockington,  Proc.  ChI.  Acad.  Sci.,  Vol.  VU,  1877,  p.  43. 
Alpheus  Harfordi  Kinosley,  Bull.  U.  S.  Geol.  8nr.,  Vol.  IV,  No.  1,  1878, 

p.  198;  BaU.  Essex  Inst.,  Vol.  X,   1878,  p.  58;  Ibid,  Vol.  XIV,  1883, 

p.  124,  PI.  II,  tig.  4. 
Alphevs  ^qualU  K1NG8LBT,   Ball.  U.  8.  Geol.  Sur.  Vol.  IV.  No.  1,   1878, 

p.  199. 
BeUEu$  ctquaUs  Lockington,  Ann.  Nat.  Hist.  (5),  Vol.  I,  1878.  p.  478. 

Carapace  moderately  compressed,  the  dorsal  side  nearly  straight.  Front 
deToid  of  spines,  emarginate  in  the  middle  and  ronnded  in  front  of  the 
eyes.  Basal  spine  of  the  antennuies  long  and  slender,  reaching  beyond 
the  middle  of  the  second  joint;  second  joint  about  twice  the  length  of  the 
third;  the  inner  flagellnm  may  exceed  the  length  of  the  carapace;  outer 
flagellum  much  shorter  than  the  inner  one,  with  the  slender  terminal  por- 
tion Bubequal  to  the  basal  part.  Second  joint  of  the  antennfe  with  a  spine 
below  the  articulation  of  the  acicle;  peduncle  about  equaling  that  of  the 
antennuies;  scale  narrowly  oblong,  nearly  reaching  the  tip  of  the  peduncle, 
the  outer  margin  nearly  straight  and  ending  in  a  strong  spine  which  is 
sepaisted  by  a  deep,  narrow  cleft  from  the  membranous  portion;  flagellum 
shorter  than  the  body.  Maxiilipeds  scarcely  reaching  the  tip  of  the  an- 
tennal  peduncle.  Anterior  chelipeda  subequal;  merus  trigonous,  com- 
pressed, scarcely  more  than  twice  as  long  as  high;  carpus  dcToid  of  a  tooth 
or  spine;  hands  oval,  vertical,  smooth,  strongly  compressed,  and  devoid 
of  grooves  or  inequalities;  dactyl  slender,  articulated  on  the  lower  side  of 
the  hand,  and  working  vertically,  the  inner  margin  straight  or  somewhat 
concave  near  the  base;  pollex  much  wider  than  the  dactyl;  the  entire  inner 
margin  may  be  straight,  or  there  may  be  a  deep,  rounded  notch  near  the 
base;  tips  of  the  fingers  curved  and  crossed  when  closed;  inner  margins 
pubescent,  the  rest  of  the  band  naked.  Carpus  of  the  second  pair  of  legs 
five-jointed,  the  first  joint  about  as  long  as  the  three  following  ones  com- 
bined, which  are  subequal  and  shorter  than  the  fifth;  hand  narrow,  palm 
nearly  as  long  as  the  fingers  or  the  last  joint  of  the  carpus.    Posterior  legs 
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alemlet;  diiulylB  short,  with  a  aabtermiiml  spine.     PosteiO'laterftl  aogla  oT  1 
the  8ixtl>  abdominal  Hegmeut  itcnt?,  that  of  the  tvo  preceding  Hegmenti    ' 
subacute.     Telsou  taperiug.  rotrnde^I  at  [he  tip,  aud  aimeil  ou  tbe  coiifel 
dorsal  surface  with  two  pairs  of  spiunles. 

Color  in  life  a  dark  purple.  ' 

Leugtb  of  body,  19  mm.;  of  carapace,  6  mm,;  of  hand,  6  torn. 

Catalina  Islaud  (Lockington)!  Santa  Barbara  (Kings- 
ley);  Point  Arena! 

This  species  is  found  under  the  mantle  of  the  Aba- 
lone,  Haliolis  rufescens,  but  it  is  not  confined  to  that 
habitat,  for  1  found  several  specimens  upon  some  sea- 
urchins  that  were  brought  up  from  several  feet  of  water 
at  Catalina  Island.  Their  color  was  a  dark  purple  like 
the  specimens  described  by  Lockington  and  resembled 
the  color  of  the  sea-urchins  in  whose  spines  they  were 
entangled  when  captured.  At  Point  Arena  I  capturedg 
from  under  a  rock  at  low  tide  a  single  specimen,  which  l 
was  nearly  white. 

Alpheus  (Betaeus)  longidactylus  (Lock.). 

Betaut  loHyidaclylut   Locki.soton,  Proc.  Cal.  Aoad.  Soi.,  Vol,  VII,   1877, 

p.  35;  Ann.  Nat.  Hist.  (5|.  Vol.  I,  1878,  p.  480. 
Alpheui  longidtKtsliia   Ki.voslby,   Ball.  U.  8.  Geol.  3nr.,  Vol.  IV,  No.  1, 

1878,  p.   198;  Ball,   Esaei   Inat..  Vol.  X,   1878,  p.  58;  Ibid.,  Vol.  XIV, 

1883,  p.  124. 
Carapace  quite  sttontily  compreBsed  and  smooth,  vrith  uo  trace  of  a  ro*- 
trnm  or  scalar  spiuea,  aud  scarcely  uoCched  at  the  center.  No  spines  or 
teeth  on  the  anterior  margin  of  the  carapace.  Basal  spine  of  the  anten- 
nales  slender,  elongated,  about  reaching  the  tip  of  the  second  joint;  lut 
two  basal  joints  sabequal;  inner  flagellum  a  little  longer  than  the  oaTapaoe, 
the  outer  one  conaiderably  shorter  than  the  inner  and  coulracted  near  the 
middle,  the  terminal  portion  slender.  AnteTinie  witha  spine  at  the  iafero- 
distal  angle  of  the  second  basal  joiut;  scale  with  a  prominent  terminal 
Hpine  which  nearly  reaches  the  tip  of  the  peduncle,  the  latter  reaching 
about  as  far  forward  as  tbe  pedunoln  of  the  antennules.  Haxillipeda 
nearly  reaching  the  tip  of  the  antennal  peduncle.  Chelipeds  elongated, 
similar;  merus  vith  rounded  angles,  tbe  distal  end  widened,  the  outer 
surface  with  a   broad,  oblique  suloua;  a  abort,  transverae  groove  at  the 
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aupero-distal  angle,  behind  which  the  upper  margin  ends  abmptly  .bn* 
does  not  terminate  in  a  spine;  the  surface  is  granulated,  the  lower  side 
granulo-spinnlons;  carpns  short,  ronuded;  hand  large,  oblong,  oompreased, 
Bcabrons,  the  margins  ronnded,  the  length  much  exceeding  that  of  all  the 
preceding  joints  combined;  fingers  slender,  widely  gaping,  longer  than  the 
palm,  the  tips  famished  with  small,  curved,  corneous  claws,  which  are 
crossed  when  the  fingers  are  closed;  pollex  with  a  large  tooth  a  little  behind 
the  middle  of  the  inner  margin  and  a  small,  round  tooth  at  the  base. 
Carpus  of  the  second  pair  of  legs  five- jointed,  the  first  joint  about  as  long 
as  the  three  following  ones  combined;  second,  third,  and  fourth  joints  sub- 
equal,  the  fifth  a  little  longer;  hand  oblong;  fingers  about  as  long  as  the 
palm,  which  is  about  one-half  longer  than  wide  and  nearly  as  long  as  the 
last  joint  of  the  carpus.  Postero-lateral  angles  of  the  fourth  and  fifth 
abdominal  segments  acute.  Telson  tapering,  rounded  at  the  tip,  with  two 
pairs  of  spinules  above.  On  the  outer  side  of  the  distal  end  of  the  peduncle 
of  the  uropods  there  is  a  pair  of  prominent  spines,  behind  which  is  a  small 
third  spine;  a  spine  near  the  outer  angle  of  the  uropods.  '*  Color  of  carapaz 
of  dried  specimen  green  with  nuances  of  russet  and  olive.  The  fingers 
of  larger  hand  are  light  red,  the  tips  green." 
Length,  1.12  inch;  length  of  larger  hand,  0.56;  of  smaller  hand,  0.36. 

San  Diego  (Lockington)!  San  Pedro! 

This  description  is  taken  from  Lockington's  type 
specimen  (No.  96),  which  is  preserved  in  the  California 
Academy  of  Sciences.  The  specimen  was  dried  and  had 
lost  most  of  its  ambulatory  legs.  The  unequal  size  of 
the  chelipeds  is  exceptional. 

Since  writing  the  above  description  I  have  collected 
numerous  specimens  of  this  species  at  San  Pedro,  Calif., 
where  it  is  found  in  abundance  in  tide  pools  on  a  rocky 
ledge  near  the  entrance  to  the  harbor.  The  hands  are 
similar  and  generally  equal  and  very  much  larger  in 
adult  males  than  in  young  males  and  females.  The 
anterior  margin  of  the  carapace  in  some  specimens  is 
slightly  convex,  in  others  straight,  while  in  a  few  it  is 
slightly  concave.  In  many  adult  females,  and  to  a  less 
extent  in  the  adult  males  also,  the  dorsal  surface  of  the 
carapace  is  bulged  upwards,  owing,  doubtless,  to  the 
enlargement  of    the   ovaries  or   testes.      Many  of  the 
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Bpeoituens  were  infested  with  a  parasitic  Isopod  attache) 
to  the  under  side  of  the  abdomen.  The  color  varies  in 
living  specimens  from  olive  green  to  olive  brown;  the 
legs  are  reddish,  and  in  many  specimens  there  is 
light-colored  dorsal  stripe  along  the  middle  of  the  body 
The  specimens  were  taken  June  25,  1895;  most  of  tl 
females  were  carrying  ova. 

Family  HIPPOLYTID.E. 

nostrum  generally  promineiit.  Eyes  not  covered  by  llie  carapace.  Man- 
dibles with  or  witliout  a  cntting  edge  and  palp.  First  pnir  ot  lega  ohelale 
sod  stouter  than  the  aeoond  pair  which  ia  also  chelate  and  has  the  oarpas 
nnnalated. 

The  genera  of  this  family  need  a  thorough  revision. 
The  genua  Hippolyte  has  long  been  a  sort  of  receptacle 
for  a  large  and  somewhat  miscellaneous  assemblage  of 
forms.  Bate  has  instituted  several  new  genera  for  many 
of  the  species  but  several  more  will  doubtless  be  required. 
Most  of  the  Pacific  species  of  this  family  fall  naturally 
into  a  group  which  I  have  characterized  as  the  genus 
Heptacarpus . 

Genus  Hippolyte  Leack. 

Carapace  prodnced  into  a  laterally  compressed,  serrated  rostrum  which 
is  excavated  at  the  uuder  side  of  the  base.  A  anpraorbital  and  autennal 
ipine  present.  Ocular  peduncles  short.  First  joint  ol  the  anteonular 
peduucle  eicavated  above  and  armed  with  au  external  baaal  spine;  second 
and  third  joints  Hubcyliudrical,  the  terminal  one  supporting  two  flagella, 
Ibe  outer  of  which  is  the  shorter  and  more  robust.  Autennal  scale  with  a 
spine  at  the  distal  end  of  the  outer  margin.  Third  maiillipeds  with  a 
abort  eioguath  and  having  the  last  joint  armed  with  spinules  at  the  tip. 
First  pereopode  short  and  stout  with  the  carpus  excavated  at  the  extrem- 
ity to  receive  the  base  of  the  hand.  Second  pair  slender,  a  little  longer 
than  the  tirst,  and  having  the  carpus  three- jointed.  The  three  (otlowing 
pairs  of  legs  decrease  slightly  in  length  posteriorly;  dactyls  spiDuloni 
below.  Abdomen  smooth,  the  third  segment  posteriorly  produced  in  the 
median  dorsal  line  and  somewhat  arcuate,     Branchite  five. 


;he 


Type.—H.  t 
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Bate's  diagnosis  of  this  genus  was  based  on  an  exam- 
ination of  Leach's  type  specimens  of  variana.  I  have 
slightly  modified  Bate's  description,  as  some  of  the  spe- 
cies which  Bate  himself  refers  to  Hippolyte  contradict 
the  characters  of  the  genus  as  he  defines  it. 

Hippolyte  californiensis  Holmes. 

HippolyU  califomienna  Holmes,  Proc.  Cal.  Acad.  Sci.  (2),  Vol.  IV,  1895, 
p.  576,  figs.  21-26. 

A  long  slender  species.  Rostrum  slender,  slightly  upturned,  a  little 
longer  than  the  carapace;  upper  margin  armed  with  3-5  teeth;  lower 
margin  with  4-5  teeth;  base  of  the  rostrum  rounded  and  not  continued 
upon  the  carapace.  A  supraorbital  spine.  Peduncle  of  the  antennules 
about  one-half  as  long  as  the  rostrum;  outer  flagellum  much  shorter 
than  the  slender  inner  one,  the  last  few  joints  much  narrowed.  First 
pair  of  chelipeds  very  short;  hand  broad  and  thick  at  the  base,  which  fits 
into  a  depression  in  the  carpus.  Second  pair  of  chelipeds  more  slender 
but  much  longer  than  the  first  pair;  carpus  three- jointed,  the  first  joint 
the  longest.  Abdomen  not  crested  or  carinated.  Telson  truncated  and 
spinulouB  at  the  tip. 

Length,  38  mm. 

Bodega  Bay,  Calif.,  in  the  eel-grass!  San  Pedro  I  San 
Diegol  Specimens  from  the  last  named  locality  are  con- 
siderably smaller  than  those  from  Bodega  Bay. 

Hippolyte  Lay!  Otuen, 

Hippolyte  Layi  OwEir,  Zool.  Beechy  s  Voyage,  1839,  p.  90,  PI.  XXVII,  fig. 
3.  Brandt,  in  Middendorff' s  Siberische  Reise,  Bd.  II,  Th.  1,  1851, 
p.  117.  Stimpson,  Jouru.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  499. 
Bate,  in  Lord's  Nat.  in  Vancouver's  Is.,  Vol.  II,  1866,  p.  279.  Kixos- 
LET,  Bull.  Essex  Inst..  Vol.  X,  1878,  p.  62.  Lockinoton,  Ibid.,  1878, 
p.  161. 

I  have  seen  no  specimens  which  I  can  refer  to  H. 
Layi.  Owen's  short  description  of  this  species  is  as 
follows: 

"  Hip.  rostro  acuminato,  supra  multi-serrato,  ante  medium  subtus 
quadri-serrato.     Long.  corp.  unc.  2^.    Color  ruber." 

A  little  more  light  on  the  subject  is  given  in  the  discussion  of  the  affin- 
itien  of  this  species.     "  In  addition  to  the  difference  in  the  serrations  of 

13 


194  CALIFORNIA    ACADEMY    OF    SCIENCES. 

the  rostrum,  whinh  probablj  rariee  in  different  iiidiTiduals  of  tbe  • 
speoies  (altbougb  the  number  wbh  coubIbdI  as  nbore  quoted  in  three 
ipeoimeui  of  each  epeoies  which  was  prebened).  Hip.  Layi  has  a  louj^er 
aud  aarrawer  rostrum,  eiteudiug  to  the  extremity  of  (he  superior  aulen- 
nip;  the  inferior  aotft  of  these  anteuam  is  ulao  proportionately  longer.  Hip. 
affiiiia  has  a  apine  abOTS  tbe  eye,  at  the  root  of  the  rotitram,  which  is  wi,iit- 
iug  in  tbe  Hip.  Layi:  whilst  ibiii  apedes  baa  the  fifth  and  aiith  abdoiuioal 
BetjmButa  QnispiuoDB  inferiorly  ou  each  side,  Hiy.  affiuin  having  the  sixth 
segment  only  ao  nrmacl. 

'■  Prom  tbp  Atpheni  Polaris  of  Sabine  (Zool.  Appendix  to  Parry's  Voyage, 
p.  238,  PI.  II,  fig.  5)  which  is  a  Hippoigtt  of  Leach,  nud  from  tbe  apeciei 
oLaracleriEOd  b;  tbe  latter  author  in  the  Ualaooatraoa  Podopb.  Brit.,  the 
above  apeciea  differ  in  the  forms  aud  proportions,  &a  trell  as  iu  the  sena> 
tions  of  the  rostrum."  . 

Monterey  (Owen);  VaQcouver's  Island  (Bate);  Alaska 
(Lockiiigton). 

It  is  impoaBible  to  determine  from  Owen's  description 
and  figure  iu  what  genua  this  species  belongs.  It  ia 
certainly  not  a  Uippolyte;  it  may  be  a  Heptacarpua,  btit 
until  more  ia  known  concerning  it,  it  is  best,  I  think, 
to  leave  its  name  unchanged. 

Hippolyte  affinis  Owen. 

Hippolyte  affinii  Owes,  Zool.  Beeohy'a  Voyage,  1839,  p.  90,  PI.  XSVU, 
fig.  4.  Bbanot,  in  Middeudorff'a  Siberiscbe  Beise,  Bd.  II,  Th.  I, 
1951,  p.  117.  STtHPsoN.  Jouru.  Boat.  3oc.  Nat.  Hist.,  Vol.  VI,  185T. 
4aS.     EtNGSLET,  Bull.  Easei  Iiiat.,  Vol.  X,  IS'S,  p.  62. 

Owen's  short  description  of  this  species  is  as  follows: 

"  Hip.  roBtro  antennis  auperioribus  breviore,  auprn  multi-semtto,  Ante 
medium  snbtuB  aei-aerrato.     Long.  corp.  Ij.    Color  raber." 

Roatrnm  shorter  than  the  auteuuules,  multi-serrale  al>OTe,  and  armed 
below  with  six  teeth  io  front  of  tbe  middle.  Length  of  the  body  I{  inch- 
Color  red. 

Monterey  (Owen). 

There  are  several  species  of  Hippolyte  reported  from 
Vancouver's  Island  by  Professor  Smith:  viz.,  H.  Gat- 
■mardii  Milne-Edw.;  H-  Grcenlandica,  under  which  are 
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included  H.  armata  and  H,  cornuta  of  Owen;  H,  Phippaii 
Kroyer,  with  which  Smith  unites  H.  turgida  Kroyer, 
H.  vibrans  St.  (  $  var.),  and  H.  ochotensia  Brandt;  and 
H.  spinua,  which  is  now  the  type  of  Bate's  genus  Spiron- 
iocarU.  All  of  these  are  circumpolar  species,  the  west- 
ern representatives  of  which  I  have  not  seen. 

Another  species  of  Hippolyte  from  Vancouver's  Island 
has  been  described  by  Bate  as  H.  esquimaltiana.  It  is  not, 
however,  a  true  Hippolyte,  but  the  description  is  not 
sufficiently  complete  to  enable  one  to  determine  just 
where  it  belongs.  Hippolyte  sitchensis  Brandt  has  been 
reported  from  California  by  Stimpson,  but  a  remark  in 
Stimpson's  description  of  H.  picta  discloses  the  fact  that 
what  he  called  sitchensis  was  probably  another  species. 
*^Picta/'  says  Stimpson,  ''differs  from -H".  sitchensis  in 
its  longer  external  maxillipeds  and  non-carinated  abdo- 
men." It  is  certainly  here  implied  that  sitchensis  has  a 
carinated  abdomen  which,  however,  is  not  the  case. 
Brandt  in  his  description  of  that  species  says:  ^'Annulus 
abdominis  tertius  facie  dorsali  ecarinatus/*  and  further 
on  that  this  species  differs  from  H.  gibba  **  durch  den 
Mangel  des  Riickenkieles  des  dritten  Bauchgiirtels.'' 


Heptacarpus,  gen.  nov. 

Carapace  carinated  anteriorly  and  furnished  with  a  dorsally  serrated 
Tostmm;  the  anterior  margin  is  furnished  with  two  spines,  one  just  below 
the  orbit,  the  other  (generally  the  smaller)  at  the  antero-lateral  angJe.  No 
supraorbital  spine.  Ocular  peduncles  short,  stout,  single-jointed,  and 
furnished  with  an  ocellus  on  the  posterior  side.  Antennules  with  a  well 
developed  outer  basal  spine;  llagella  two,  a  thick  outer  one  terminating  in 
a  slender  portion,and  a  slender  (generally  longer)  inner  one.  AutennsB  long, 
with  a  well  developed  scale,  the  outer  margin  of  which  ends  in  a  spine. 
Mandibles  strongly  incurved,  furnished  with  a  slender  apical  process  and 
a  two-jointed  palp.  External  maxillipeds  devoid  of  an  exognath.  Anterior 
ohelipeds  stout,  the  carpus  not  excavated  in  front  as  in  Hippolyte;  hand 
oblong,  the  fingers  ending  in  small  curved  claws  or  hooks.     Second  pair  of 
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uhelipeds  Rliformi  carpue  seven-jointed;  hand  Bmall   aud   carrov.     PtM-  1 
terioT  \e(pot  snbeqnal  lenglhi  carpnu  produaed  distallyover  the  propodna; 
pcopodi  and  daotjU  Bpinnlous  below.     Telaoa  tapering  and  armed  above 
with  aeveta!  paira  of  apinee.     Bmnohin-  five. 
Typt.—H.patpalor  (Owes). 

Beside  the  characters  mentioDed  in  the  diagnosis  of 
the  genus,  all  of  the  species  I  have  seen  agree  in  pos- 
sessing the  following  features;  There  is  a  spine  at  the 
antero-externai  angle  of  the  oblong  first  joint  of  the 
antennular  peduncle  and  another  spine  on  the  lower 
margin  of  the  inner  side  a  short  distance  behind  the 
distal  end;  the  second  joint  of  the  peduncle  has  a  spine 
on  the  outer  side,  and  tiie  third  joint  has  a  spine  abovi 
the  articulation  of  the  thick  flagellum,  and  there  ift  I 
generally  a  small  spine  above  and  internal  to  the  articu- 
lation of  the  slender  one.  On  the  second  joint  of  the 
antenna  there  is  a  blunt  tooth  above  and  a  sharp  spine 
below  the  outer  edge  of  the  scale.  The  tips  of  the 
external  maxillipeds  are  armed  with  a  circle  of  spines. 
The  carpus  of  the  anterior  chelipeds  has  a  short,  trans- 
verse groove  behind  the  inner  distal  margin. 

Heptacarpus  palpator  (0%ven). 

Hippolytt  palpaior  Owen,  Zool.  Beecby'a  Voyage,  1839,  p.  80,  Fl.  XXVIII, 

tig.  3.     Brandt  in  MiddendorfTa  Siberiacbe  Reiae,  Bd.  II,  Th.  I,  1851, 

p.  117.     Stimpson,   Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1S56,  p.  89;  Jonrn. 

Boat.  Soc.  Nat.  Hial.,  Vol.  VI.   1357,  p.  499.     Kingsley,  BuU.  Eaeex 

iDBt.,  Vol.  X,  1878,  p.  62.     LocKiNOTOS,  Ibid.,  Vol.  X,  1878.  p.  160. 

1  Hippoiyte  HrmphiUH  Lockinoton,  Proc.  Cal.  Acad.  8oi..  Vol.  VII,  1877, 

p.  35;  Bull.  Eaaex  Inat.,  Vol.  X,  1878,  p.  160.     KiNoaLBV,  Ibid.,  Vol. 

X,  1878,  p.  63. 

Boatmm  alendei,  horizontal,  considerably  shoTter  than  the  oanpace  and 

armed  above  with  aii  teeth,  the  last  two  (or  three)  of  which  are  on  the  cars- 

paoe;  the  lower  margiD  ma;  be  devoid  of  teeth,  or  tber«  ma;  be  a  Email 

tooth   near   the   tip.     The  outiir  baHal  spine  of   the  nntennalee  leaobe* 

Dearly  to  the  tip  of  tbe  second  joint  of  the  pednnole;  the   npper  dUtal 

margin  of  the  first  baaal  joint  ia  armed  with  toar  Epinea,  the  spine  at  the 
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outer  angle  being  separated  by  a  considerable  interval  from  the  other  three 
which  are  dose  together.  The  spine  above  the  articulation  of  the  slender 
inner  flagellum  is  very  short;  outer  flagellum  much  shorter  than  the  inner 
one.  Autennal  acicle  tapering,  longer  than  the  telson;  peduncle  reaching 
about  to  the  middle  of  the  acicle  which  is  in  advance  of  the  tip  of  the  ros- 
trum; flagellum  often  longer  than  the  body.  Mandibles  with  an  oblong, 
thin,  apical  process  which  is  armed  at  the  distal  end  with  several  small 
teeth;  palp  two- jointed,  about  as  long  as  the  apical  process  behind  which 
it  normally  lies.  Maxillipeds  very  large,  extending  far  beyond  the  tip  of 
the  antennal  scale  even  in  small  specimens,  while  in  adults  the  antepenul- 
timate joint  often  reaches  the  tip  of  the  acicle,  the  last  joint  extending 
beyond  it  for  a  distance  greater  than  the  length  of  the  carapace;  the  outer 
margin  of  the  antepenultimate  joint  is  spinulous;  last  joint  flattened, 
about  four  times  the  length  of  the  preceding  one  and  armed  with  a  circle 
of  spines  at  the  tip  and  several  smaller  spines  on  the  inner  margin;  there 
is  a  small  epipodite  but  no  exognath.  Anterior  cbelipeds  reaching  con- 
siderably beyond  the  tip  of  the  antennal  scale;  hand  narrowly  oblong. 
Second  pair  of  chelipeds  longer  than  the  first;  first  joint  of  the  carpus 
longer  than  the  second;  third  joint  longer  than  the  tirst  or  fourth;  fifth 
subequal  to  the  fourth,  longer  than  the  sixth,  which  is  much  shorter  than 
the  seventh;  hand  about  as  long  as  the  last  three  joints  of  the  carpus. 
Posterior  legs  moderate,  two  or  three  spines  on  the  outer  side  of  the  merus 
near  the  distal  end;  dactyls  short,  stout,  about  one-fourth  the  length  of 
the  propodi.  All  of  the  abdominal  segments  are  rounded  above;  postero- 
lateral angles  of  the  fourth  segment  rounded  or  subacute,  having  a  small 
•pine-tooth;  those  of  the  fifth  segment  acute  and  ending  in  a  spine.  Tel- 
son somewhat  flattened  above,  where  it  bears  four  pairs  of  spinulee;  tip 
broadly  rounded  and  furnished  with  a  minute  median  spine  between 
which  and  the  spines  at  the  outer  angles  there  are  on  either  side  about 
four  marginal  setae. 

Monterey  (Owen)!  San  Francisco  Bay  (Stinipson)I 
San  Pedro  I  Santa  Catalina  Island!  San  Diego!  Magda- 
lena  Bay  (Lockington). 

Brandt  refers  some  specimens  from  Alaska  to  this 
species.  He  says:  "Wosnesenski  brachte  von  der  Insel 
Kadjak  vier  Exemplare  einer  Hippolyte  mit  die  durch 
die  langen,  alisseren  Maxillarfiisse  und  mehrere  andere 
Kennzeichen  H.  palpator  ungemein  ahneln.  Ich  mdchte 
sie  daher  vorlaufig  zu  ihr  ziehen,  obgleich,  abweichend 
von  pcdpator  der  Thorax  derselben  oben  zwei-bis  dreiz- 
ahnig,   der   Stirnschuabel   oben    meist  zwei-,  zuweilen 
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eiozahnig,  unlen  zahnlos  und  uur  sci  lang  wie  die 
Augen  erscheint,  wahrend  die  inneren  Antennen  die 
Deckachuppec  der  aUasern  Fuhler  deullich  iiberragen. 
Die  groBsten  Individuen  messen  von  der  Stirn  zur 
Schwauzspitze  2",  4'",  die  Lauge  dea  Thorax  betragt  9i." 
I  think  it  more  probable  that  the  species  Brandt  de- 
scribes belongs  to  H.  breviroatria  (Dana)  than  to  H.  paU 
pator  (Owen).  I  have  never  seen  any  specimen  of  pal- 
pator  attain  nearly  such  a  large  size  as  the  specimen 
measured  by  Brandt.  The  other  characters  mentioned 
by  Brandt  agree  perfectly  with  brevirostris.  The  locality 
at  which  Brandt's  specimens  were  taken  also  favors  this 
supposition,  as  brevirostris  appears  to  be  a  more  north- 
ern species  than  pulpator,  having  been  taken  as  far 
north  as  Vancouver's  Island  (Smith). 

Heptacarpns  brevirostris  (Dana). 

HippolyU   brfPiroitrU  Dama,    Proc.  Acad.  Nat.  Sci.   Phita..   1862,  p.  24; 

Crnst.  U.  8,    Eipl.  Eipd.,   Part   I,    1852.  p.  566,    PI.  XXXVI,   fig.  5. 

Stimpson.  Proo.  Cal.  Acad.  Sci.,  Vol.  I,  1856,  p.  88;  Joarn.  Bost.  Soc. 

Nat.  Hist..  Vol.  VI,  1357,  p.  500)  Proc.  Acad.  Nat.  Sci.  Phils.,  1860,  p. 

33.     Bat«,   in  Lord's  Nat.  in  Vaucouver's  Ib..  Vol.  U,   1866,  p.  279. 

Smith,  Hep.  Prog.  Geol.   Snr.  Canada,  1878-9,  B,  p.  214.     Kinosun, 

Bull.  Essex  Insl.,  Vol.  X,   1878,   p.  61.     IjOckinotos,   Ibid..  Vol.  X, 

1878,  p.  160. 
HippolyU  palpator  Bkasdt,  Middendotff'a  Siberiache  Eeise,  Bd.  II,  Th. 

1,  1851,  p.  117. 
flpirontocfiTiB  breviroatrii  Walker,  Trans.  Liverpool  Biol.  Soc,  Vol.  XIL 

1898,  p.  276. 
Allied  to  palpator,  but  larger  and  more  robnst.  Carapace  created  for  a 
little  more  than  its  anterior  third;  roslmm  xhort,  not  reaching  the  tip  ol 
the  first  joint  of  the  peduncle  of  the  autenuules  and  armed  above  with  five 
or  sii  teeth,  the  last  three  or  four  of  which  ar«  ou  the  carapace,  the  pos- 
terior one  being  a  little  in  advance  of  the  middle;  lovFer  aide  of  the  ros- 
trum devoid  of  teeth.  The  baaal  spina  of  the  autennnlea  reaches  beyond 
the  first  joint  of  the  peduucle;  the  spine  above  the  articulation  of  the 
inner  flagellum  is  very  short;  outer  flagellum  reaching  beyond  the  antennal 
scale;  inner  llayelliim  about   one-half  longer  than   the  outer.     Antannal 
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scale  broad,  short,  about  equal  to  the  length  of  the  telson;  the  pednncle 
extends  about  two-thirds  the  distance  to  the  tip  of  theaciole.  Maxillipeds 
very  large,  similar  to  those  of  palpator ;  in  adults  the  tip  of  the  antepe- 
nultimate joint  may  reach  the  tip  of  the  antennal  scale.  The  first  pair  of 
chelipeds  often  reaches  beyond  the  acicle.  The  relative  lengths  of  the  joints 
of  the  carpns  of  the  second  pair  are  about  the  same  as  in  palpator;  hand  as 
long  as  the  last  three  carpal  joints.  Posterior  legs  stouter  than  in  palpator 
but  otherwise  yery  similar.  Postero-lateral  angle  of  the  fourth  abdominal 
segment  broadly  rounded  but  furnished  with  a  minute  spine- tooth;  that 
of  the  fifth  segment  acute.  Telson  dorsally  flattened,  having  four  or  five 
pairs  of  spinules;  tip  rounded,  wider  than  in  palpator,  and  having  several 
marginal  setas  between  the  small  median  spine  and  the  postero-lateral 
spines. 

Length,  49  mm.;  length  of  carapace,  16  mm.;  of  external  maxillipeds, 
32  mm. 

Sitka  (Brandt);  Vancouver's  Island  (Smith);  Puget 
Sound  (Dana);  Humboldt  County,  Calif. !  San  Francisco 
Bay  (Stimpson)! 

Differs  from  palpator  in  its  larger,  stouter  body,  shorter 
rostrum,  much  shorter  and  broader  antennal  scale,  and 
stouter  posterior  legs. 

Heptacarpus  Taylori  (St.) 

Hippolyte  Taylori  Stimpson,  Journ.  Bost.  See.  Nat.  Hist.,  Vol.  VI,  1S57, 
p.  500.  KiNOSLBY,  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  61.  Lockino- 
TON,  Ibid.,  Vol.  X,  1878,  p.  160. 

A  short,  plump  species  very  closely  allied  to  breviroatris,  but  the  rostrum 
is  shorter,  reaching  but  very  little  beyond  the  anterior  margin  of  the  cara- 
pace and  armed  above  with  five  or  six  teeth,  the  last  three  or  four  situated 
on  the  carapace;  the  teeth  become  more  closely  set  and  more  strongly 
inclined  forwards  anteriorly,  the  end  of  the  rostrum  appearing  curved 
downwards,  although  the  lower  margin  is  nearly  horizontal;  there  is  but 
one  sptoe  on  the  upper  distal  margin  of  the  first  joint  of  the  antennules; 
the  telson  is  narrower  than  in  brfvirostris,  and  the  distance  between  the 
small  median  spine  at  the  tip  and  the  spines  at  the  postero-lateral  angles 
it  not  nearly  so  great,  and  there  are  only  one  or  two  marginal  setae  on 
either  side  of  the  apex,  instead  of  four  or  five  as  in  the  preceding  species . 
None  of  the  specimens  of  Taylori  I  have  seen  attain  nearly  the  size 
reached  by  brevirostris.  The  rostrum  is  rarely  so  long  as  in  that  species, 
and  when  it  is  so  it  maintains  its  characteristic  appearance. 
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San  Francisco  Bay!  Peacaderol  Montereyl  Magdalena  1 
Bay,  Lower  California  (Lockiugton). 

Although   this  species  is  very  close   to  brevirostris,  a   ! 
comparison  of  several  specimens  of  both  species  from 
different  localities  shows  that  theyare  distinct.      Taylori 
ia  more  southern  in  its  range  than  brevirostris,  but  both 
species  occur  together  in  San  Francisco  Bay. 


Heptacarpns  pictas  (St.). 

Bippolytt  picia   SriMPSOS.  Ann.  N.  Y.  Lye.   Sat.  Hisl.,  Vol.  X,   1873.  p. 
126.     EiHOBLEY,  Bull.  EuBPz  Inst.,  Vol,  X,  ISTS.  p.  62. 

A  Hmall  flpecies,  Imh  robnet  than  brmiroalriii  or  Taylori.  Roatnim 
slender,  atiaigbt.  horizontal  or  slightly  cptnrued  and  iLlmtit  two-lbirda  the 
leottth  of  the  carapace;  apper  margin  with  six  ov  soveii  qnite  ereulj  spaced 
teelh,  the  laHt  two  nf  wbiob  ace  on  the  carapace:  lower  inargiu  with  two  to 
(out  teeth  near  the  tip.  The  tip  of  tbe  peduncle  of  the  autannnlaH  resohe* 
the  uiddlo  nf  the  auteuunl  aoiolc  but  not  tbe  lip  of  the  roalrum;  the  oater 
banal  scHkwif  llie  HLilt'iiiKibs  miobob  bej-.niii  tbe  lirnl  jtiinl  of  the  ped- 
noole  bat  soarcely  reaches  the  tip  of  tbe  eecoud  joint;  do  Bpinsa  on  the 
distal  margin  of  the  first  basal  joint  except  tbe  one  at  tbe  external  angle; 
no  spine  abore  tbe  baae  of  Che  slender  flagelluni;  oater  flagellDm  reaching 
a  short  distance  beyond  the  tip  of  the  autenual  scale;  inner  flaHellam 
abont  one-half  longer  than  the  outer.  Tbe  antennie  may  exceed  tbe  length 
of  tbe  body;  acicle  oblong,  elightly  tapering,  and  generally  exceeding  the 
tip  of  tbe  rostmtn.  Maiillipeda  shorter  and  more  slender  than  in  palpa- 
loT,  bnt  reaching  beyond  the  tip  of  the  lostmm  even  in  quite  small  speci- 
tuena;  last  joint  in  adnlls  about  four  times  the  length  of  the  preceding 
one.  Anterior  chelipeds  not  reaching  tbe  tip  of  the  antennal  scale.  The 
first  and  second  joints  of  the  carpus  of  tbe  kecond  pair  are  subeqaal; 
third  joint  about  equal  to  the  first  two  eombiued;  fourth  joint  subequal  to 
(or  somewhat  shorter  than)  the  third,  louger  than  the  fifth,  which  exceed* 
the  sixth;  ueveuth  joint  couaiderably  longer  than  the  sixth;  baud  shorter 
than  the  last  three  joints  of  tbe  carpus.  Posterior  legs  moderately  stoat; 
tbe  distal  portion  of  tbe  onter  surface  of  the  merua  joints  armed  with  a 
row  of  spiuea,  which  in  the  tlrst  pair  often  extends  more  than  half  way  to 
the  base;  dactyls  short,  stout,  about  one-fourth  tbe  length  of  the  propodj, 
and  armed  below  with  apineu,  tbe  largest  of  which  are  near  tbe  tip.  None 
of  the  abdominal  segmeota  are  carioated  above;  postero -lateral  aagle  of 
tbe  fourth  al>dDmiual  segment  obtuse  but  having  a  small  tooth;  that  of  the 
fifth  segment  acute  and  produced  into  a  spine.     Telson  rounded  above  and 
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Mrmed  with  four  or  fiye  pairs  of  spiuales;  a  small  median  spine  at  the  tip, 
between  which  and  the  spines  at  the  lateral  angles  there  are  one  or  two 
marginal  set». 

Carapace  beantifally  marked  with  obliqne  crimson  bands;  legs  barred 
with  crimson,  the  dactyls  and  tips  of  the  propodi  light  colored. 

Monterey  (Stimpson);  Santa  Catalina  Island!  San 
Pedro!  San  Diego! 

This  beautiful  little  species  is  commonly  found  in 
tide  pools.  It  is  abundant  at  Monterey  and  San  Pedro 
on  rocky  shores. 

Heptacarpus  paludicola,  sp.  no  v. 

Closely  allied  to  picta.  Rostrum  slendei,  horizontal,  abont  as  long  as 
the  carapace,  armed  above  with  6-8  sharp,  evenly  spaced  teeth,  the  last 
tooth  on  the  anterior  fourth  of  the  carapace;  lower  margin  armed  with 
2-4  teeth  on  the  distal  third  or  two-fifths.  Anteunnlar  pedaude  reaching 
two-thirds  as  far  as  the  tip  of  the  rostrum;  basal  spine  extending  beyond 
the  tip  of  the  first  joint;  upper  distal  margin  of  the  first  basal  joint  armed 
with  a  single  spine  at  the  outer  angle.  Antennal  peduncle  not  reaching 
the  middle  of  the  aoicle;  acicle  oblong,  slightly  tapering,  closely  resem- 
bling that  of  picta,  and  equalling  the  rostrum;  flagellum  as  long  as  the 
body.  Anterior  chelipeds  not  reaching  the  tip  of  the  acicle;  hand  narrow; 
palm  fully  as  long  as  the  carpus  and  about  three  times  as  long  as  wide. 
Second  chelipeds  about  reaching  the  tip  of  the  acicle;  first  joint  of  the 
carpus  but  little  longer  than  the  second,  third  and  fourth  subequal  and 
each  longer  than  the  first,  about  equalling  the  fifth  and  sixth  combined, 
fifth  a  little  longer  than  the  sixth  and  slightly  shorter  than  the  seventh; 
hand  scarcely  longer  than  the  last  two  joints  of  the  carpus.  Posterior 
legs  very  slender;  distal  portion  of  the  outer  surface  of  the  merus  joints 
armed  with  a  row  of  spines;  dactyls  short,  about  one-fourth  the  length  of 
the  propodi,  narrower  than  iu  picta  but  similarly  armed.  Postero-lateral 
angles  of  the  fourth  abdominal  segment  subacute  and  furnished  with  a 
small  tooth;  that  of  the  fifth  segment  acute.  Sixth  segment  a  little  longer 
than  in  picta.    TeliK>n  as  iu  the  preceding  species.     Color  uniform  green. 

Humboldt  Bay!  Shelter  Cove!  Bodega  Bay!  June, 
1894. 

Large  numbers  of  this  species  were  caught  in  a  trawl 
in  the  eel-grass  in  Humboldt  Bay  and  Bodega  Bay.  The 
color  is  almost  exactly  that  of  the  eel-grass  in  which 
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they  live.  This  species  may  be  diatiuguished  from 
picta  by  its  larger  size,  different  color,  longer  and  more 
slender  rostrum  and  the  much  more  slender  ambulatory 
legs.     Collection  University  of  California. 

Heptacarpus  cristatus  (St.). 

Hippoiyle  cralala  Stimpson.   Proo.  Acad.   Nnt.  Soi.   Philn..  1860.   p.  33.  ] 

KuosLKV,  Bull.  Esuex  lost.,  Vol.  X,  ISli,  p.  B2. 
Spironlocarui   crialata   Walkek,   Tihd«.  Liverpool  Biol.  Soc,   Vol.  XII,  J 
I8fl8,  p.  277. 

Lesd  rabLtdt  tbau  'faylori.  Bostrnm  mtber  ubitow,  sboQt  two-thirds  I 
the  leuyth  of  [ha  curapnoe,  Hccbed  over  lite  ejea  where  the  teeth  are  n 
thickly  set,  aud  armed  above  with  5-S  teeth,  the  posterior  tiro  or  three  | 
being  ou  the  oarapBoe,  vhile  the  most  anterior  one  is  Hiluateil  some  dia- 
laace  behind  the  tip;  lower  margin  vith  two  or  three  teeth  near  tbe  lip. 
The  basal  eptne  of  the  aoteuunles  reaches  a  little  beyond  the  tip  of  the 
Srat  Joint.  Autennal  aoale  oDnsidemhl;  longer  than  the  tostmin  and 
narrower  than  in  patpator  or  Tayhri;  flagellum  longer  than  the  bodj. 
MniillipeiiH  reaching  to  or  beyond  thi!  tip  of  the  aciole;  hand  of  the 
anterior  chelipeds  long  and  narrow.  Second  pair  of  ohelipeds  reaching 
tbe  tip  of  the  acicle;  firBt  joint  of  the  oarpuB  slightly  longer  than  the  sec- 
ond; third  abont  as  long  as  the  first  two;  fourth,  fifth  and  aiith  deereasing 
anccesBiiely  in  length;  seventh  longer  than  the  fourth;  hand  nearly  as 
long  as  the  last  three  joints  of  the  carpus.  Posterior  legs  more  slender 
than  in  palpaior,  the  merus  joints  armeil  with  apines  on  the  distal  portion 
ot  the  outer  surface;  dactyls  long,  slender,  evenly  tapering,  about  half  the 
length  of  the  propodi.  Abdomen  moderate,  none  of  the  segments  can- 
Qated  above;  postero'laleral  angles  of  the  fourth  segmeiit  roandad  bnt  gen- 
erally bearing  a  minute  spine;  those  of  (he  fifth  segment  acute  and  hairing 
a  larger  spine.  Telaon  ronnded  above  and  having  three  pairs  of  dorsal 
api  miles. 

San  Francisco  Bay  (Stimpson);  Montereyl  San  Diegol 
Easily  distinguished  from  the  other  species  described 
here  by  its  long,  slender  daetyh. 

Heptacarpus  carinatus,  sp.  nov. 

Carapace  small  in  comparison  to  tbe  abdomen;  antenna!  spine  well 
developed,  larger  than  the  spine  at  the  antero-inferior  angle.  Bostrnm 
rather  narrow,  evenly  tapering,  about  equalling  the  carapace  in  length. 
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the  upper  mArgin  armed  with  4-6  small  teeth,  the  posterior  one  on  the 
carapace,  the  anterior  one  a  little  behind  the  middle  of  the  rostrum;  lower 
margin  armed  with  4-6  teeth,  the  anterior  tooth  commonly  near  the  tip. 
Ocular  pednndes  with  an  ocellus  on  the  posterior  side.  The  spine  on  the 
outer  side  of  the  base  of  the  antennules  reaches  about  to  the  tip  of  the  first 
joint;  antennal  scale  narrow,  about  equalling  the  length  of  the  rostrum, 
the  sides  parallel,  the  inner,  membranous  portion  projecting  much  beyond 
the  outer  distal  spine;  flagellum  about  as  long  as  the  body;  the  peduncle 
reaches  about  as  far  forward  as  the  penultimate  joint  of  the  peduncle  of 
the  antennules.  The  external  maxillipeds  scarcely  reach  as  far  forward  as 
the  middle  of  the  rostrum;  last  joint  flattened,  so^iewhat  twisted,  the  tip 
armed  with  dark  colored  spines.  The  antei-ior  chelipeds  do  not  reach  as 
far  forward  as  the  maxillipeds;  hand  thick  at  the  base.  Second  pair  of 
chelipeds  reaching  beyond  the  tip  of  the  antennal  peduncle;  first  an4 
third  joints  of  the  carpus  subequal  and  longer  than  the  second;  fourth 
and  fifth  joints  subequal  and  shorter  than  the  third;  sixth  joint  the 
shortest  of  all;  seventh  about  as  long  as  the  two  preceding  ones  combined; 
hand  narrow,  the  palm  a  little  longer  than  the  last  joint  of  the  carpus. 
Posterior  legs  rather  stout,  the  extero-distal  angles  of  the  merus  joints 
armed  with  1-3  spines,  the  last  pair  seldom  having  more  than  one.  The 
third  segment  of  the  abdomen  is  posteriorly  produced  and  crested.  Tel- 
son  with  four  pairs  of  spines  on  the  dorsal  surface. 

Dredged  in  large  numbers  in  shallow  water  in  Mon- 
terey Bay,  November,  1895. 

The  color  varies  with  the  surroundings.  Specimens 
among  the  bright  green  sea-weeds  are  of  a  uniform 
bright  green  color,  while  other  specimens  living  only  a 
few  yards  away  among  the  red  sea-weeds  imitate  almost 
exactly  the  color  of  the  algae  that  surround  them. 

Collection  University  of  California. 

Heptacarpus  tenuissimus,  sp.  nov. 

A  very  slender  species.  Anterior  half  of  the  carapace  crested.  Suborb- 
ital and  antennal  spines  well  developed.  Rostrum  longer  than  the  cara- 
pace, horizontal  and  very  slender,  scarcely  higher  than  wide,  gently  arching 
over  the  eyes,  and  armed  above  with  four  spines,  the  posterior  spine  on 
the  carapace,  the  anterior  one  near  the  middle  of  the  rostrum,  the  distal 
half  of  the  upper  margin  being  smooth;  lower  side  of  the  rostrum  with 
five  teeth.  Basal  spine  of  the  antennules  scarcely  reaching  the  tip  of  the 
first  joint.     Acicle  long  and  narrow,  about  equalling  the  rostrum,  the 
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BidSB  parallel;  ptidnucleuot  reacbiiig  tlie  middle  ol  Ihe  aciole.  Uaiillipedf  ' 
rather  abort.  Anterior  chelipeds  acarcel;  reaching  the  tip  of  the  antemuil 
pedauule.  The  three  posterior  paira  of  legs  are  slender  and  have  shurl 
daotyU.  Abdomen  alender,  the  third  joint  rciiinded  above  but  pTodiic«d 
baDkward9  in  the  middle.  Telaon  narrov  and  armed  above  n-ith  sevea 
pairs  of  miiintB  spiualei). 
Length,  26  ium. 

One  specimen  collected  at  Monterey  by  Dr.  H.  P. 
Johnson. 

Easily  distinguished   from    all    the   other  species  of 

Heptacarpus  by  its  very  slender,  elongated  body  and  very 
narrow  rostrum.     Collection  University  of  California. 

Heptacarpus  Herdmani  (Walker). 

Splrantocarit  Herdmani  Walkrh,  Trans.  Liverpool  Biol.  Soc.,  VoL  XII, 
1898,  p.  277,  H.  XVI,  flg.  2;  Ann.  Mbr.  Nat.  Hiat.  (7),  Vol.  n,  1898, 
p.  278. 

(.''BiBpaoe  with  a  snboonlar  spine  and  a  small  tooth  at  the  antero-iaferior 
angle.  Bostrum  horizontal,  s  little  shorter  than  the  carapaoe,  th«  donal 
oorina  continaed  back  upon  the  carapace  nearljr  lo  the  middle;  "nppet 
margin  with  five  teeth,  of  which  two  are  on  the  thorax,  the  second,  third 
and  tonrth  close  together,  the  distance  from  the  fifth  to  the  point  eqnal  to 
the  length  from  the  second  to  the  fonith.  Lower  margin  with  one  tooth 
near  the  point."  Maiillipeds  reaching  considerably  beyond  the  tip  of  the 
acicle.  First  pair  of  legs  reaching  beyond  the  lip  of  the  aoicte,  "the 
propodtta  as  wide  and  more  than  twice  aa  long  as  the  carpns."  "Abdom- 
inal segments  having  the  lower  margin  ronnded  in  the  first  four,  acute  in 
Ihe  fifth." 

"  Une  female  with  ova.     Length,  30  mm." 

Heptacarpus?  stylus  (St.). 

Hippolytt  tCylui  SriMPaov,  Proo.  Acad.  Nat.  Sci.  Phila.,  1364,  p.  154. 
EiNOSLEV,  Bnll.  Essei  Insl.,  Vol.  X,  I87S,  p.  62. 
Bodj  slender.  Carapace  smooth,  not  ciested,  except  for  a  short  distanoe 
in  front.  Boetmm  slender,  stylifoim,  perfectly  straight  and  equal  to  tb« 
carapaoe  in  length;  the  upper  side  is  armed  with  font  or  fire  teeth  near 
the  base,  while  the  anterior  two-thirds  is  devoid  of  teeth;  lower  side  with 
five  or  six  teeth.  An  antennal  spine  present  bnt  no  anpraorbital  or  ptery- 
gostomiau  spine.     Auteuual  scale  oblong,  scarcely  shorter  than  the  rostram 
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and  obliquely  truncate  at  the  end.  Maxillipeds  very  small,  reaching 
only  to  the  end  of  the  antennal  peduncle,  or  to  the  basal  third  of  the  ros- 
trum; there  is  an  epignath  but  no  exognath.  None  of  the  pereopods 
haye  an  epipod.  Telson  with  four  pairs  of  spinules  on  the  dorsal  surface. 
Length,  1^  inch. 

Straits  of  Fuca  (Stimpson). 


Heptacarpus  ?  Suckleyi  (St. ). 

HippolyU  Suckleyi  Stimpson,   Proc.  Acad.  Nat.  Bci.  Phila.,  1864,  p.  154. 
KiKOSLET,  Ball.  Essex  Inst.,  Vol.  X,  1878,  p.  62. 

Carapace  with  the  anterior  half  crested  and  sloping  forwards.  An  an- 
tennal and  pterygostomian  spine  present  but  no  supraorbital  spine.  Ros- 
trum scarcely  as  long  as  the  carapace,  rather  broad  and  curved,  with  a 
slender,  acute  tip;  upper  margin  six-toothed,  beginning  at  the  anterior 
third  of  the  rostrum;  lower  margin  four- toothed.  MaxiUipeds  reaching 
nearly  to  the  tip  of  the  acide  and  devoid  of  an  exognath  or  epignath. 
Pereopods  long,  the  last  pair  nearly  reaching  the  tip  of  the  rostrum;  first 
pair  only  provided  with  an  epipod;  dactyls  of  the  last  three  pairs  elon- 
gated, with  only  one  terminal  claw.  Abdominal  segments  with  smooth 
margins,  the  superior  margin  of  the  third  segment  obtuse. 

Length,  1  \  inch. 

Puget  Sound  (Stimpson). 

Heptacarpus?  gracilis  (St.). 

HippolyU  gracilis  Stimpson,  Proc.  Acad.  Nat.  8ci.  Phila.,  1864,  p.  155. 
KiKOSLET,  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  62. 

A  slender  species.  Carapace  crested  on  the  anterior  third.  Rostrum 
▼ery  slender,  scarcely  higher  than  wide  and  a  little  longer  than  the  cara- 
pace; the  upper  side  is  armed  with  four  teeth  over  the  eye,  in  front  of 
which  it  is  smooth  to  the  tip;  lower  side  armed  with  four  minute  distant 
teeth.  An  antennal  and  a  pterygostomian  spine  present.  The  thick 
flagellnm  of  the  antennules  reaches  the  tip  of  the  rostrum.  Aoide  a  little 
longer  than  the  rostrum.  The  maxiUipeds  reach  the  middle  of  the  ros- 
trum and  haTe  no  exognath.  Pereopods  Tery  slender  and  dcToid  of  an 
epipod.  Abdomen  very  long  and  strongly  geniculated,  the  third  segment 
compressed  and  prominent,  penultimate  joint  much  elongated. 

Length,  1^  inch. 

Puget  Sound  (Stimpson).     Found  in  deep  water. 
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GeQUS  Spirontocaris  Bute. 

Carapace  anteriorly  c-artuBttd  and  produced  iulo  i 
preBHed  roHtruu  wUioh  in  aerraled  on  bolh  margiu 
moTf  anpraarbilo]  npiiiM,  nii  atitf  uual  epiue.  and  a  spine  at  tbe  antero- 
inferior angle  of  the  campaoe.  First  nnd  second  anteunie  much  aa  in 
Hippolyte.  Mandibles  with  a  broad  molar  process,  aHleuderapiual  prooeHs, 
and  s  umull,  two  jointed  palp.  Third  maxillipeds  furnished  with  a 
Giognalh  and  having  the  tip  of  (he  last  joint  armed  with  spiuales.  First  , 
pair  of  pereopods  dhort,  robost;  second  pair  alender.  the  caqius  s 
jointed.  Posterior  pereopods  snbeqnal,  similar,  and  furnished  with  binn- 
gnionlate  daatyls  which  are  apiunloua  belovt. 

Type.—S.  apinat  (8owKnBr). 

Spirontocaris  prionata  (St.). 

BippolsU  prionata  Stimpbon,  Proc.  Aoad.  Not,  8oi.  Phila.,  I8«4,  p.  153.  1 
KiNoSLKV,  BuU.  EfiSBi  Inst.,  Vol.  SIV,  1883,  p.  127,  PI.  II,  fig.  fl, 
SitABF,  Froo.  Aoad.  Nat.  Sci.  Phila.,  18B3,  p.  IIT 
Spironlocarit  prionala  Walsbb,  Trans.  LiTfirpool  Biol.  Soo.,  Vol.  XII, 
1898,  p.  277. 
Carnpaee  InrRe,  Ihc  nnlerior  raarfiiii  tiiniished  with  two  fipines,  r,f  whicl 
the  upper  one  ia  the  larger.  There  are  two  or  three  supraorbital  Bpines  in 
a  longitudinal  series;  the  upper  side  is  crested  nearlj  to  the  poaterior 
margin  and  cut  into  three  large  teeth  whose  transverse  anterior  margins  are 
armed  on  either  side  with  several  small  spines.  Boslrum  very  broad,  widest 
a  little  behind  the  tip,  tbe  upper  margin  thickly  set  with  small  spines, 
while  the  lower  margin  is  fnruiiihed  with  four  cr  five  larger  spines.  An- 
teunules  abort,  the  eiternal  basal  spine  large,  reaching  about  to  the  tip  of 
the  peduucle;  the  tirst  joint  of  the  peduncle  is  longer  than  the  ueit  two 
and  has  a  spine  at  (he  antero -external  angle;  second  joint  with  a  large 
spine  on  Che  outer  side;  third  joint  with  a  sleuder  spine  above  tbe  articu- 
lation of  the  larger  flagelium  and  a  similar  spine  near  the  articulation  of 
the  slender  one;  thick  flagelhim  longer  tbao  the  slender  one,  with  a  Blen- 
der tip  about  one-third  the  length  of  the  proximal  portion.  Antenna; 
somewhat  shorter  than  the  body;  ncicle  subtriaugular,  about  reaching  the 
tip  ot  tbe  rostrum;  peduncle  not  reaching  the  middle  of  the  acicle.  Man- 
dibles stout,  eulting  edge  long,  slender,  distally  four-toothed,  and  slightly 
longer  (ban  the  palp;  palp  two-jointed,  the  last  joint  narrow  and  abonl 
twice  as  long  as  the  tirat.  Maxillipeds  very  stout  and  exceeding  tbe  tip  of 
the  rostrum,  the  last  two  joints  bent  downwards;  the  antepenultimate 
joint  is  somewhat  widened  at  the  tip  where  it  beurs,  on  the  upper  side,  two 
small  prominences,  each  of  which  bears  a  spine  and  numerous  sette;  last 
joint  over  twice  the  length  of  (he  preceding  one,  tbe  tip  armed  with  a 
circle  of  dark-colored  spines;  exopod  small,  scarcely  reaching  tbe  tip  of 
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the  antepeo ultimate  joint.  First  pair  of  chelipeds  not  reaching  the  middle 
of  the  antennal  scale;  hand  oblong,  thick,  the  tips  of  the  fingers  hooked. 
Posterior  legs  stout,  setose;  dactyls  about  half  the  length  of  the  propodi. 
Abdomen  short,  contracted  behind  the  fifth  segment;  all  the  segments  are 
rounded  above  but  the  third  is  produced  backwards  in  the  middle  into  a 
rounded,  triangular  process;  the  posterolateral  angles  of  the  fourth  and 
fifth  segments  are  produced  into  an  acute  tooth.  Telson  flat  above  where 
it  is  armed  with  four  pairs  of  spinules;  tip  armed  with  two  pairs  of  spines 
(the  inner  pair  being  the  longer)  and  a  short,  median  spine  or  tooth. 

Puget    Sound    (Stimpson);    Marmot    Isles,    Alaska 
(Sharp);  Monterey! 

Spirontocaris  bispinosus,  sp.  nov. 

Carapace  with  two  supraorbital  spines,  a  triangular  tooth  on  the  margin 
below  the  orbit,  and  a  short  distance  below  this  a  spine  behind  the  base 
of  the  antenna;  antero-inferior  angle  of  the  carapace  with  an  obsolescent 
spinule.  Rostrum  a  little  longer  than  the  carapace,  strongly  upturned, 
with  the  basal  half  high  and  laminate,  but  abruptly  contracted  near  the 
middle  into  a  slender,  styliform  process;  the  rostrum  is  continued  back- 
ward over  the  anterior  two-thirds  of  the  carapace  as  a  carina;  the  upper 
margin  is  armed  with  10-12  teeth  which  decrease  in  size  and  become  more 
closely  set  anteriorly,  there  being  several  small  teeth  crowded  together 
where  the  rostrum  is  abruptly  narrowed,  the  two  posterior  teeth  on  the 
carapace;  distal  half  of  the  upper  margin  devoid  of  teeth;  lower  margin 
armed  with  three  or  four  low  teeth  on  the  basal  half  and  a  single  tooth  on 
the  slender  process.  Eyes  pyriform  with  very  large  cornete.  Basal  spine 
of  the  antennules  reaching  the  middle  of  the  second  joint  of  the  peduncle. 
Antennas  much  longer  than  the  body;  acicle  not  nearly  reaching  the  tip  of 
the  rostrum;  peduncle  reaching  middle  of  acicle.  Mandibles  with  a  slen- 
der apical  process;  palp  two- jointed,  subequal  to  the  apical  process,  the 
first  joint  broad;  second  joint  narrow,  about  twice  as  long  as  the  first. 
Maxillipeds  not  quite  reaching  the  .tip  of  the  acicle;  exognath  slender,  not 
nearly  reaching  the  tip  of  the  antepenultimate  joint.  First  chelipeds 
rather  slender,  nearly  reaching  the  tip  of  the  antennal  peduncle;  carpus 
not  distally  excavated  and  longer  than  the  palm  of  the  narrow  elongated 
hand.  Second  chelipeds  exceeding  the  acicle,  carpus  seven-jointed,  third 
joint  longer  than  the  tirst  two.  Posterior  legs  long  and  slender,  merus 
armed  externally  with  spines,  dactyls  very  slender.  All  the  abdominal 
segments  are  rounded  above.  Telson  rounded  above  and  armed  with 
three  pairs  of  dorsal  spines. 

Puget  Sound,  June,  1898,  five  specimens.  Collection 
University  of  California. 
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Spirontocaris  lamellicornis  (Dana). 

Bippolj/tt  lamellicoTnii  D^Mii,  Proc.  AcEid.  Nat.  Sci.  Phils.,  1852,  p.  24) 
OniBt.  U.  8.  Eipl.  Eipil.,  Part  I,  1852,  p.  587,  PI.  XXXVI,  fig.  (.  , 
Btimpson,  Jonfn.  Boat.  Soo.  Nat.  Hist,,  Vol.  VI,  1857,  p.  498.  Eikob- 
LEY,  Ball.  Essex  Inat.,  Vol.  X,  1878,  p.  62. 

Spirontocarh  lanKilKOrnin  W*i.kf.ii,  Trans.  Liverpool  Biol.  Soc.,  Vol.  Xtt,   i 
1898,  p.  277. 

"Beak   long,    broad,    Imuallate,    produced  nearly   to   posterior   moigin   I 
of  tborai.  bifid  at  apei,  nndDlnte  above,  four  apiaea  upoQ  cepholothor 
and  about   six  npou   proper  beak,   teetli   or   spiiieg  aoeqaal,   hU  nearly 
equnlly  Bpuoed;  outliue  of  beak  below  tmugulatelj  aalieut,  two- deu tale. 
Inner  anteuum  little  longer  than   tbe  beak.     Anterior  fept  rery  slender, 
but  tittle  stouter  than  tbe  next  pair.     Second  pair  hardly  shorter  than  ths   | 
third,  carpus  elongate,  seven,  join  ted,   third   joint   qnite   long.     Tarai  of   I 
following  pairs  nearly  unarmed,  a  fev  very  minute  spiuutes  towards  the    I 
base.    Outer  maxillipeda  spinulouti  at  apex,  last  joint  pnbeaoent  above 

"Leaglh  of  body  one  and  one-half  to  two  iuobea.  The  tour  doraal  | 
Epiuee  are  rather  larger  than  those  of  (he  beak  proper;  and  the  Srst  and 
last  of  the  latter  (not  oonuting  tbe  bitid  tip),  are  much  smaller  than  tb«  I 
others;  the  ovitline  of  the  whole  is  sepiirstely  arcuate  along  tbe  back  and 
along  tbe  beak,  with  a  ooncave  outline  between  the  two  parts.  Tbe  nak«d 
tonns  ia  peculiar.  The  base  of  the  inner  antennra  is  hardly  aa  long  at 
half  the  lieak,  and  the  flagella  scatoely  reach  beyond  the  tip  of  the  beak. 
Tbe  second  and  third  joints  of  the  abdomen  have  the  lateral  margin  trian- 
gulate OT  obtusely  pointed,  and  in  tbe  next  two  this  margin  is  aonte. 
The  third  joint  of  the  carpus  of  the  second  pair  of  feet  is  twice  ae  long 
as  the  firat  aud  second  joints  together.     The  six  posterior  leg*  are  nearly 

"  Dungeness,  in  the  Straits  of   De  Fuca,  Northwest 

America." 

Species  not  seen. 


Family  PANDALID^. 

Boatrum  long,  slender  and  spiny.  Eyes  free.  Mandibles  with  ■  two- 
)r  three-jointed  palp.  First  pair  of  pereopoda  simple;  second  pair  chelate, 
vith  the  oarpua  anniilated. 
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Genus  Pandalus  Leach. 

Carapace  smooth.  Rostram  armed  above  and  below  with  teeth  and 
con  tinned  backward  upon  the  carapace  as  a  carina.  Second  pair  of  pereo- 
pods  with  the  carpi  unequal  and  multiarticulate. 

Type, — P,  annuUcomi$  Leach. 

Pandalus  Danas  St. 

PandaluB  Dance  Stimpson,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p. 
.  87;  Jouru.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  p.  502,  PI.  XXI,  figs.  6  and 
7,  1857.  Cooper,  Rep.  Expl.  and  Sur.  to  Pao.  Ocean,  Vol.  XII,  Book  2, 
1860,  p.  389.  KiNosLEY,  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  64. 
Smith,  Rep.  Prog.  Oeol.  Sur.  Canada,  1878-9,  B,  p.  214.  Rathbun, 
R.,  The  Fisheries  of  the  U.  S.,  Sec.  1,  1884,  p.  821.  Sharp,  Proc. 
Acad.  Nat.  Sci.  Phila.,  1893,  p.  115. 

Rostrum  slender,  about  as  long  as  the  carapace  and  quite  strongly 
upturned;  upper  margin  armed  with  10-12  sharp  teeth,  the  posterior  five  of 
which  are  on  the  carapace,  the  last  one  a  little  behind  the  middle,  the 
anterior  half  of  the  upper  margin  of  the  rostrum  smooth;  apex  trifid; 
lower  margin  armed  with  six  or  seven  teeth  which  decrease  in  size  ante- 
riorly, the  posterior  tooth  large  and  curved  strongly  forwards.  Subocular 
spine  well  developed;  antennal  spine  small.  The  appendage  on  the  outer 
'  side  of  the  basal  joint  of  the  antennules  is  small,  lameUate,  rounded  at 
the  tip  and  not  reaching  as  far  as  the  middle  of  the  joint;  inner  flagellum 
longer  than  the  outer  one.  Antennal  scale  narrow,  tapering,  not  nearly 
so  long  as  the  rostrum;  two  spines  on  the  outer  side  of  the  second  joint 
of  the  peduncle;  flagellum  longer  than  the  body.  The  maxiUipeds  do  not 
reach  the  tip  of  the  rostrum  and  may  fall  short  of  or  exceed  the  tip  of  the 
aoide.  First  pair  of  legs  shorter  than  the  maxillipeds,  the  merus  pro- 
duced forwards  at  the  infero-distal  angle  into  a  spine.  Second  pair  elon- 
gated, very  unequal,  the  longer  member  with  a  sharp  crest  on  the  infero- 
proximal  portion  of  the  ischium;  the  merus  and  distal  end  of  the  ischium 
are  closely  annulated;  carpus  very  long,  slender,  divided  into  very 
numerous  annulations  and  channeled  along  one  side;  hand  oblong,  nar- 
row, the  fingers  scarcely  as  long  as  the  palm;  the  shorter  cheliped  is  vari- 
able in  length,  exceeding  or  not  equalling  the  tip  of  the  rostrum;  the 
ischium  is  not  distally  annulated  and  the  merus  is  obscurely  annulated, 
but  the  annulations  of  the  carpus  are  distinct;  hand  similar  to  that  of  the 
longer  cheliped.  The  three  following  pairs  of  legs  are  spinous  and  rather 
stout,  decreasing  in  length  posteriorly,  the  dactyls  short  and  spinulous 
below.  The  postero-lateral  angle  of  the  fifth  abdominal  segment  is 
rounded,  but  furnished  with  a  minute  tooth;  that  of  the  fifth  segment 
14 
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BubRonte  and  fiiruisli&i  with  a  Bimikr  tooth.  TelBoii  b  little  sbotter  thu 
the  aropods,  furuish^d  with  a  shallow  siiporior  groove,  at  the  pioxiuul 
end  of  which  is  a  small  tuft  of  haiTS,  uud  armed  above  with  saveu  or  eight 
pairs  o(  spiuulea. 

Length.  124  mm.;  length  of  carnpace  inclnding  tostmm,  53  mm,;  roa- 
tmm,  30.5  mui.;  left  cbeliped,  S7  min.;  right  cbeliped,  43  mm.;  third 
pereopuds,  65  mm. 

Alaska  (Sharp);  Vancouver's  Is.  (Smith);  Paget 
Sound  (Cooper);  San  Francisco  Bay  (Stimpson)! 

Pandalus  pubesceatolus  Dana. 

Pandalvf  pubtKenlulus  D.tVA,  Proc.  Aund.  NhI.  Sci.  Phila.,   1S52.  p.  24;    | 

OruBt.   C.  S.  Eipi.  Eipd..  Part   I,   18S2,   p.   568,   PI.  XXXVI.  fig.  8. 

Stimpson.  Joiirn.  Bost.  Sac.  Nat.  fliat..  Vol.  TI,  1S57,  p.  601.   KiHoa-    . 

LKY.  Ball.  Exeei  lust..  Vol.  X,  1878,  p.  63,     Shitb,  Hep.  Prog.  a*(A. 

Bar.  Canada,  1878-9.  B,  p.  2U. 
"  CarapHx  densely  rerj  short  ptibeeceDt.  nutrgiu  belov  the  eye  with  twa  I 
spines.  Beak  longer  than  the  basal  scale  of  outer  aatennie:  ensiforto, 
aomewhat  recnrred,  lint  apex  not  raieed  above  lerel  of  back.  16~18 
lonthed  pilir.vp,  tPftii  siimll  lui.i  ootitinit^rl  iienrly  to  middle  of  hack, 
towards  apei  unarmed,  apex  bifid,  below  seven -toothed.  Feet  uearlj 
naked,  third,  fourth  and  fifth  pair  decreasing  regularly  in  length,  BUterior 
pair  but  little  longer  than  the  first  three  joints  of  second  pair. 

"  Length  of  body,  5  inches;  of  carapax.  2)  iucbee;  of  beak  to  the  poste- 
rior tooth  on  the  baok,  U  inches;  of  beak  to  the  orbilal  ninuB,  ita  proper 
base,  IJ  inches. 

"  Straits  of  De  Fuca,  at  Dungeness,  Oregon." 
This  species  has  been  reported  from  Vancouver's  Is. 
by  Smith. 

Pandalus  Guroeyi  Si. 

Pandalua  Ourneyi  Stimpson.  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  K.  1873, 
p.  128,  KiNUSLEV,  Bull.  EsBei  Inst,,  Vol,  X,  1S7S,  p.  63, 
"A  large  species,  of  the  same  siza  as  P.  boTtalU,  etc.  Sarfaoe  of  the 
oarapax  marked  with  shallow  pits  in  clusters;  not  pnbeacent.  BoBtram 
more  than  oue-half  longer  than  the  carapai  and  unarmed  above,  except 
near  the  base,  where  the  crest  haa  eight  or  nine  teeth,  four  of  which  ara 
on  the  carapax;  those  teeth  ate  small  and  rather  distant.  Below  the  ros- 
tmm  is  armed  with  nine  teeth,  the  two  teelh  next  the  base  being  rather 
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oloBe  together,  large,  and  hook-shaped,  bat  not  broad.  The  feet  of  the 
third  pair  are  rather  short,  not  reaching  the  extremity  of  the  rostrum;  they 
terminate  in  well-formed,  saboheliform  hands. 

"  Found  at  Monterey,  Calif.,  by  A.  S.  Taylor,  Esq." 
Pandalus  franciscorum  Kingaley. 

PandcUuB  franctscorum   Kinoslet,  Proo.  Acad.  Nat.  Soi.  Phila.,   1878,  p. 
94;  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  63. 

"  Carapax  with  a  minute  pubescence ;  antennal  and  branchiostegal 
spines  acute;  rostrum  a  fifth  longer  than  the  carapax,  extending  a  fourth 
its  length  beyond  the  antennal  scales,  considerably  recurved,  tenoreleyen 
teeth  above,  of  which  five  are  on  the  carapax  and  the  remainder  on  the 
basal  portion  of  the  rostrum;  distal  half  of  the  rostrum  above  smooth,  the 
apex  being  minutely  bifid  or  trifid;  below  with  seven  to  nine  teeth,  the 
posterior  being  the  largest.  Third  joint  of  the  antennular  peduncle  a 
third  longer  than  the  preceding;  flagella  about  as  long  as  the  carapax. 
Basal  joint  of  the  antennae  with  a  spine  on  the  outside  and  another  below; 
antennal  scale  long  and  proportionately  narrower  than  in  P.  borealis 
Kroyer;  flagellnm  longer  than  the  body.  External  maxillipeds  falling 
short  of  the  extremity  of  the  antennal  scale.  Second  pair  of  feet  unequal, 
the  shorter  extending  further  forwards  than  the  external  maxillipeds. 
Posterior  pairs  stout,  armed  with  spines  below.  Fifth  and  sixth  abdomi- 
nal segments  with  a  spine  at  the  infero-posterior  angle.  Telson  narrow,  a 
shallow  furrow  on  its  upper  surface,  apex  obtusely  triangular. 

**  Length,  110  mm.;  carapax,  52  mm. 

"  San  Francisco,  Calif.,  W.  G.  W.  Harford." 

Family  ATYIDJE. 

Mandibles  stout  and  divided,  but  not  deeply  so,  and  devoid  of  a  palp. 
First  two  pairs  of  pereopods  chelate,  the  tips  of  the  fingers  furnished  with 
hain.    Rostrum  variable.    Fresh  water  forms. 

Syncaris,  gen.  nov. 

Carapace  not  oarinated  in  front  and  armed  with  supraorbital  and  anten- 
nal spines.  Rostrum  long  and  slender,  armed  with  teeth  on  one  or  both 
sides,  and  rounded  above  at  the  base.  Antennules  biflagellate,  the  outer 
flagellum  with  a  thickened  basal  portion.  External  maxillipeds  furnished 
with  an  exognath.  Two  or  more  pairs  of  pereopods  furnished  with  exo- 
pods.     First  pair  of  chelipeds  short  and  rather  stout;  carpus  short  and 
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divUlIf  eioavated  to  reoeire  lbs  propodns.  Second  pnir  o(  cheliped* 
longer  and  more  slender  than  the  tiKl,  the  orpas  long  and  not  distally 
eittavated.  The  three  following  paira  ol  pereopods  are  longer  than  (he 
cbelipedsj  dactyls  very  short  and  apiuulons  belnn-.  All  Itie  abduuinal 
BegmeuU  rotiudei:!  above.  Tip  of  the  lebon  Iruucnted  or  broadl;  rouuded. 
Ti/pi.—S,  pacijica  (Holum). 

This  genus  is  intermediate  between  Ati/t-phyra  and 
Siphocaris  as  defined  by  Ortmann.'  The  latter  geuus, 
according  to  Ortmann,  contains  besides  the  type,  -V, 
elongata,  the  Ephyraf  eompressa  of  De  Haan  which  Von 
Martens  had  placed  in  Atye.phyra  and  for  which  Miers 
had  constituted  provisionally  the  genus  Paraiya.  Mr. 
Ortmann  recognizes  but  one  species  of  Atyephyra,  viz., 
Denmartstii  (the  Garidina  Deemarestii  of  Joly),  which 
Erito  Capello  described  as  Alyepkyra  roaiana,  making 
the  new  genus  Atyepkyra  to  receive  it.  DeemareBtii  ' 
being  generically  distinct  from  Caridinn  in  the  strict 
sense  becomes,  therefore,  the  type  of  Alyepkyra.  Our 
two  species  differ  from  A.  DesmaTe.alii  in  not  having  the- 
carpus  of  the  second  pair  of  pereopods  distally  exca- 
vated, in  having  the  anterior  part  of  the  carapace 
rounded  above  instead  of  armed  with  a  dentate  carina 
and  in  having  a  prominent  suborbital  spine.  S.  Trend 
approaches  Atyepkyra,  however,  in  having  exopods  only 
on  the  first  two  pairs  of  pereopods  instead  of  the  first 
four  as  in  pacijica.  From  Xipkocaris  elongata  both  of 
our  species  differ  in  having  supraorbital  spines,  in  the- 
less  number  of  exopods,  and  in  having  the  carpus  of  the 
first  pair  of  chelipeds  excavated.  They  approach  more 
nearly  X.  compreaaa  (De  Haan),  for  in  that  species 
supraorbital  spines  are  present,  though  there  are  exo- 
pods on  all  the  pereopods,  and  the  carpus  of  the  anterior 
chelipeds  is  not  hollowed  out. 

1  Pros.  Aud.  Ktt.  3cl.  FblU.,  IBM,  p.  3M. 
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It  was  owing  to  the  affinities  of  my  pacifica  with  X. 
compressa  (De  Haan)  that  I  was  led  to  put  the  former 
species  in  the  genus  Miersia,  the  Ephyraf  compressa  (De 
Haan)  having  been  placed  in  Miersia  in  Kingsley's 
revision  of  the  genera  of  the  Atyidse.  Mr.  Kingsley, 
however,  was  wrong  in  referring  compressa  to  Miersia, 
for,  as  Bate  has  pointed  out,  the  type  of  that  genus,  M. 
pelagica^  is  marine  and  belongs  properly  in  a  different 
family. 

Syncaris  pacifica  (Holmes), 

Mierna  pacifica  Holmes,  Proc.  OeJ.  Aoad.  Soi.  (2),  Vol.  IV,  1895,  p.  577, 
PI.  XXI,  figs.  27  and  28. 

Bostram  slender  and  about  as  long  as  the  carapace;  upper  margin  armed 
with  one  or  two  spines,  the  lower  with  5-9  spines.  A  pair  of  snpraofbital 
spines.  Antennular  flagella  snbeqnal,  the  outer  one  with  a  thickened 
basal  portion.  Antennal  scale  reaching  about  to  the  tip  of  the  rostrum. 
All  the  pereopods  except  the  last  pair  furnished  with  exopods.  The  first 
pair  of  legs  is  short,  the  carpus  short  and  distallj  widened,  the  end  exca- 
vated to  receive  the  basal  prominence  of  the  palm.  Second  pair  of  legs 
longer  than  the  first;  carpus  longer  than  the  hand.  The  three  following 
pairs  are  subequal;  dactyls  short.  Telson  tapering  to  a  truncated  or 
broadly  rounded  tip. 

Length,  5  cm. 

Sonoma  County,  Calif.,  (L.  E.  Ricksecker  coll.)  Types 
in  the  Museum  of  the  California  Academy  of  Sciences. 

Syncaris  Trewi,  sp.  nov. 

Carapace  with  supraocular  and  subocular  spines;  a  tooth  at  the 
antero-inferior  angle.  Rostrum  slender,  slightly  upturned,  and  about 
oue-half  the  length  of  the  carapace;  the  upper  side  is  rounded  and  devoid 
of  teeth,  the  lower  margin  armed  with  3-5  teeth  on  its  distal  half.  The 
basal  spine  of  the^autennules  reaches  slightly  beyond  the  tip  of  the  first 
joint;  flagella  subequal  and  about  as  long  as  the  carapace  exclusive  of  the 
rostrum;  the  basal  third  of  the  outer  flagellum  is  markedly  thicker  than 
the  distal  portion.  Antennee  nearly  as  long  as  the  body;  acicle  oblong, 
about  equalling  the  rostrum,  sides  nearly  parallel,  tip  broadly  rounded 
and  projecting  considerably  beyond  the  spine  at   the  end  of  the  outer 
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iDArgJu.  Maiillipeds  not  reacliiDg  the  tip  of  tbe  rostmm,  the  eiognath  not 
reaching  tbe  tip  of  the  peunltimate  joint.  AulerioT  clielipeds  short;  car- 
pus short  and  eicuvnted  to  receive  tbe  propadus.  Second  pair  of  cbelipeds 
mncb  longer  tlma  the  first,  carpns  mnoh  longer  than  the  hHnd  aud  not 
diitallj  excavated.  Tbe  sDcceeditig  pereopods  are  longer  tbau  the  ebeli- 
pedsi  merus  and  oarpus  with  a  few  apiues  on  the  outer  side;  dactyls  of 
the  tiiEt  two  pairs  about  one-fonrth  the  length  of  the  propodi  and  armed 
beloff  vith  numerous  spines;  dactyls  of  the  last  pair  longer  than  those  of 
the  preceding  pairs  aud  of  a  different  shape,  tbe  tower  njargiu  finely  peo- 
tinated  nearly  to  tbe  terminal  claw  behind  which  are  two  spines.  Telson 
rounded  above  and  tapering  to  a  broadly  rounded  or  ttanuated  eitremily; 
upper  aurlaoe  armed  with  two  pairs  of  abort  spiuea.  Dropods  longer  than 
tbe  telBoD, 
Length  1.5  iu. 

Described  from  four  speciraena  collected  in  a  small 
stream  near  San  Gabriel,  Los  Augeles  County,  Calif., 
by_Mr,  N,  C.  Trew.  All  the  exopoda  in  some  of  the 
specimens  were  broken  off,  but  in  others  they  were 
present  on  the  first  two  pairs  of  pereopods,  I  have  found 
no  trace  of  exopoda  on  any  of  tlie  poaterior  pairs;  they 
may  have  been  present  and  become  broken  off  but  I  do 
not  think  this  is  probable.  Collection  University  of 
California. 

Genus  Caridina  Milne- Edwards. 


1 


Carapace  with  a  well  deTeloped  rostrum.  Pereopods  devoid  of  exopoda. 
Carpus  of  the  fittt  exapods  distally  excavated;  that  of  tbe  second  pair  not 
excavated. 

Type,—C.  lyptti  Milne- Ed  wards. 

Caridina  pasadeiue  KingsUy. 

Caridina  paeadenit  EiNoaLET.  Bull.  Eseei  Inst.,  Vol.  XXVII,  1897,  p.  9S, 
PI.  Ill,  figs.  1-7. 
Carapace  not  carinated  anteriorly  and  furnished  with  a  saborbital  and 
an  antenual  spine.  Rostrum  three-fourths  the  length  of  the  oarapaoe, 
smooth  above,  bifid  at  the  apex,  and  ocoasionall;  armed  with  m  Biiigl« 
tooth  on  the  lower  margin.  Basal  scale  of  the  antennalea  re«oh)tig 
slightly  beyond  the  tip  of  the  first  joint;  inner  margin  of  the  firct  joint 
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armed  with  a  small  spine.  Antennie  about  two-thirds  the  length  of  the 
body;  aoiole  narrow,  reaching  slightly  beyond  the  tip  of  the  antennnlar 
pednncle.  Ezognath  of  the  external  maxillipeds  slender,  not  reaching  the 
tip  of  the  mems.  First  chelipeds  short,  rather  stout;  second  pair  twice 
the  length  of  the  first,  the  carpus  much  longer  than  the  hand.  Posterior 
pereopods  elongated,  dactyls  cunred,  spinulous  below. 
Length,  32-39  mm. 

From  streams  near  Pasadena,  Calif.,  where  it  is  said 
to  be  common.  This  species  bears  some  resemblance  to 
the  form  from  near  the  same  locality  which  is  here 
described  as  Syncaria  Trexvi.  It  diflFers  from  the  latter 
in  having  fewer  teeth  on  the  lower  side  of  the  rostrum, 
and,  according  to  Kingsley's  fig.  1,  in  the  absence  of  a 
supraorbital  spine.  Kingsley's  fig.  6,  which  represents 
a  mandible  with  a  two-jointed  palp,  probably  refers  to 
the  mandible  of  Naushonia  and  not,  as  is  stated  in  the 
explanation  of  the  figures,  to  that  of  Caridina. 

Family  PAL.^MONID^E. 

Body  compressed.  Carapace  dorsally  rounded  and  furnished  with  a 
long,  laterally  compressed  rostrum  which  is  generally  armed  with  teeth. 
Ocular  peduncles  well  developed.  Antenuules  with  the  first  joint  hollowed 
on  the  upper  surface  and  furnished  with  a  well  developed  basal  spine; 
flagella  two,  one  of  which  is  frequently  branched.  Antennas  long,  with  a 
long  acide,  the  outer  margin  of  which  terminates  in  a  tooth  or  spine. 
Mandibles  with  a  molar  tubercle  and  a  cutting  edge,  with  or  without  a 
palp.  Third  maxillipeds  pediform.  First  two  pairs  of  pereopods  chelate; 
the  carpus  of  the  second  pair  not  annulated. 

Genus  Palasmon  Fabr. 

Rostrum  long,  deep,  dentate  above  and  below.  Frontal  margin  of  the 
carapace  armed  with  two  teeth,  the  one  above  the  other.  No  hepatic  spine. 
Ocular  peduncles  pyriform  and  provided  with  an  ocellus.  Antennules 
with  two  long  flagella,  the  outer  one  branched.  Mandibles  with  a  three- 
jointed  palp.  External  maxillipeds  slender,  with  a  short  exognath.  First 
pair  of  chelipeds  slender;  second  pair  larger  than  the  first;  the  carpus 
elongated. 
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Palffimon  Kitteri  Holmes. 

PtAtmtm  Bilteri  Holmeh,  Proc.  Cil.  Acad.  Soi.  (2),  Vol.  IV,  1895,  p.  579, 
PI.  XXI,  figs.  29-35. 

CarapBee  oreated  ou  the  nuterior  third  or  luilf.  A  spiuH  beneath  the 
Bugalar  anbarbital  projection  of  the  anterior  margin  of  the  carapace  nod 
Buotlier  lipiue  behiud  the  base  of  the  antenDa  aud  above  the  ronnded  in- 
terior angle.  Nn  hepatic  spiue.  Boatntoia  liltle  loiiger  thau  the  carapace, 
tapering  gradnall;  from  the  widest  portion  to  the  acute  lip;  upper  margin 
armed  wilb  seven  at  eight  leelb,  tbe  posterior  one  of  which  is  siliialed  on 
the  gastric  region;  lower  loargiu  with  Ibree  teeth.  Anteunal  scale  oblong, 
shorter  than  the  rostrum.  First  pair  of  chelipeds  Blender,  uol  reachillG 
beyond  the  tip  of  the  roatram;  corpiiH  devoid  of  a  spine;  hand  slender, 
Seooud  pair  Homewhal  larger  thau  the  iiist;  uorpnB  not  hall  as  long  as  the 
preceding  joint;  hand  linear  and  slightly  bent. 

Length,  4.5  cm. 

San  Diego,  Calif.  (Dr.  Ritter). 

Geaus  Anchista  Dana. 

Rostrum  long  mid  Blunder.  Eyes  proininanl.  Antenuuies  with  one 
flagellani  parti;  divided.  Mandibles  devoid  of  a  palp.  Eitental  masilli- 
peds  slender.  Second  pair  of  pereopods  long,  slenderuud  equal.  Dactyls 
slender,  long,  and  nearly  straight. 

Typt.—A.  urociHs  Dana. 

AncWsta  tenuipes,  sp.  iiov. 

Rostrum  abotit  as  long  as  the  carapace,  rather  deep  near  the  middle, 
armed  abo?e  with  sii  or  seven  teeth,  the  last  one  or  two  oti  the  carapace; 
lower  side  armed  with  three  or  lour  teeth;  the  last  dorsal  spine  is  near  the 
anterior  third  of  the  cnrapace,  A  supraorbital,  an  anteunal  and  a  hepatic 
spine  present;  an tero -lateral  angle  of  the  carapace  ronnded  and  devoid  of 
spines.  Ocular  pednucles  large  and  furnished  with  an  ocellus  between  the 
cornea  and  the  proximal  part  of  the  stalk,  Antennular  peduncle  abotter 
than  the  anteunal  scale;  tirsi  joint  with  B  small  spine  at  the  antero-eitemal 
angle,  the  basal  spine  small,  not  reaching  the  middle  of  tbe  joint;  second 
and  third  joints  of  subequal  length;  flagella  longer  than  the  pednnde,  the 
lower  one  very  sleuder.  Antennie  about  as  long  as  the  body;  a  spine  on 
the  outer  angle  of  the  second  basal  joint;  acicle  oblong,  eqnalllDg  or 
exceeding  the  rostrum.  Maiillipeds  slender,  not  nearly  reaching  tbe  tip 
of  the  acicie;  eiognath  reaching  considerably  beyond  the  antepennllimal^ 
joint.     Anterior  pereopods  very  slender,  and  reaching  scarcely  beyond  the 
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carpus  of  the  second  pair;  carpus  slightly  longer  than  the  merus;  hand 
Terj  narrow,  shorter  than  the  carpus;  fingers  straight,  subequal  to  the 
palm.  Second  pair  of  pereopods  slender  and  greatly  elongated,  the  carpus 
reaching  beyond  the  rostrum;  ischium,  merus  and  carpus  of  subequal 
length,  the  latter  furnished  with  two  teeth  at  the  distal  end;  hand  long, 
Tery  narrow,  subcylindrical,  exceeding  the  length  of  the  carpus  and  merus 
combined;  fingers  slender,  straight,  about  two-thirds  as  long  as  the  palm, 
the  tips  hooked  a;id  crossed  when  the  fingers  are  closed.  The  ambulatory 
legs  are  rery  slender,  nearly  naked,  and  subequal.  The  postero-lateral 
angle  of  the  fifth  abdominal  segment  is  rounded,  that  of  the  sixth  acute. 
Telson  with  two  pairs  of  dorsal  spinules. 

Length  of  body,  18  mm.;  of  second  chelipeds,  16  mm.;  of  hand,  7  mm. ; 
of  carpus,  3  mm. 

Santa  Catalina  Island,  August,  1893;  three  specimens. 

Closely  allied  to  A.  ensifrona  Dana  from  north  of 
Borneo,  but  is  distinct.  Collection  University  of 
California. 

Subtribe  PEN.EIDEA. 

Qills  dendrobranchiate.  Third  pair  of  pereopods  and  frequently  the 
first'  and  second  pairs  chelate;  the  first  pair  never  very  large  and  stout, 
usually  smaller  than  the  others.  Fourth  and  fifth  pairs  of  pereopods  always 
devoid  of  chelee. 

Family  PEN^IDJE. 

Carapace  generally  compressed  and  produced  backwards  at  the  sides. 
Rostrum  compressed  and  usually  continued  back  upon  the  carapace  as  a 
carina.  Eye-stalks  generally  two-jointed.  Antennules  biflagellate;  first 
basal  joint  with  an  external  spine  and  an  unjointed  appendage  on  the 
inner  side;  upper  surface  excavated.  Antenna)  long,  with  a  large  acicle. 
Mandibular  palp  never  more  than  two- jointed.  Third  maxillipeds  long 
and  pediform.  First  three  pairs  of  pereopods  chelate  and  similar.  Abdo- 
men long  and  compressed,  more  or  less  carinated  above;  the  sides  of  the 
first  segment  produced  so  as  to  overlap  the  sides  of  the  carapace  in  front 
and  those  of  the  second  segment  behind. 

Genus  Penseus  Fabi\ 

Body  strongly  compressed.  Rostrum  prominent,  serrated.  Eye-stalks 
two-  or  three- jointed.  Flagella  of  the  antennules  not  longer  than  the 
carapace.      Mandibular  palp  two-jointed.      First  three  pairs  of  pereopods 
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cbelate  and  (uraished  with  smnll  eiupods  uiid  iscrea«iiig  iu  loQgth  poa-  1 
teriorly.     No   pndobrniicbiiii.     All    Ihe  abdomina)   uppBudHgea   bear   two 
foliaceous  brancbei  except  the  last  psir  which,  iu  the  male.  aarrieB  ntta 
to  the  base  n  InrHe,  membraiiona  Hppeudage.  which  in  (he  female  is  redQoed  4 


Penseus  californiensis,  ap.  nov. 

Ptnaiv  taaatkalatua  Holmes  (not  OlivikhI,  Proo.  Cnl.  Acad.  Sci.  (2),  Vol. 
IV,  1895,  p.  581. 

Boatrum  aleuder.  acuminate,  slightly  arched,  the  upper  margin  cilJAted  I 
and  armed  with  nine  or  tea  teeth,  the  last  tooth  on  the  gastric  region  m 
separated  by  au  nuusnally  wide  interval  trom  the  preceding  tooth;  luw 
margin  with  two  email  teeth;  the  rostrtim  Ih  coDtiuued  backward  npon  tha 
carapace  as  a  carina  ueari;  t^i  the  posterior  end,  its  dorsal  surface  sulcata 
posterior  lo  the  Uxt  tooth;  on  either  side  a  promineut  groore  which  ler- 
miuates  abruptly  n  short  distance  iu  front  of  the  posterior  margin  of  the 
carapace)  the  onter  margins  of  these  grooves  spread  outward  near  the  last 
rostral  tooth  and  are  contiuaed  anteriorly  tipoa  the  lateral  ridges  of  the 
rostram.  Above  the  base  of  the  Hnteuuie  there  is  a  strong  marginal  spine 
which  is  continued  bnokwHr<is  iiilo  n  cnriiia;  above  this  is  a  wide,  oblique 
groove,  at  the  posterior  end  of  which  is  a  small  hepatic  spine;  a  narrow 
groove,  running  obliquely  downwards,  joins  the  wide  groove  immediately 
above  this  spine.  A ntero- lateral  angle  of  the  carapace  rounded,  with  a 
slnns  above.  Antennular  peduncle  equalling  or  a  little  exceeding  the 
rostrum,  the  inner  appendage  of  the  lirst  joint  long,  narrow  and  ciliated; 
Sagella  much  shorter  than  the  peduncle.  Anteunal  scale  reaching  about 
as  far  forward  as  the  tip  of  the  rostrum;  the  flagellnm  may  eiceed  the 
length  of  the  body.  ChelipedH  becoming  more  slender  posteriorly  and 
increasing  in  length,  owing  mainly  to  the  increase  in  the  length  of  the 
carpasL  the  second  joint  in  the  iirst  two  pairs  has  a  spine  at  the  distal  end 
of  the  lower  margin,  and  there  is  a  secoud  spine  iu  the  first  pair  on  the 
lower  side  of  the  ischium;  the  chelm  become  longer  and  narrower  pos- 
teriorly; the  first  is  nearly  as  long  as  the  carpus,  while  the  third  is  scarcely 
half  as  long  as  that  joint;  two  posterior  pairs  of  pereopoda  snbeqaal.  The 
three  anterior  abdominal  segments  are  not  carinated  above;  the  fourth  is 
oarinated  at  least  on  the  posterior  portion;  fifth  segment  carinated,  bnt 
not  ending  posteriorly  in  a  tooth;  the  carina  on  the  siith  segment  is  acute, 
with  a  groove  on  either  side,  and  terminates  in  a  tooth  at  the  postarior 
end.  Telson  acute,  about  as  long  as  the  preceding  segment,  devoid  of 
lateral  spines,  and  furnished  with  a  conspicuons  dorsal  groove,  wbioh 
extends  from  the  anterior  end  to  the  tip.  The  uropods  extend  far  beyond 
the  telson. 
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Length  from  tip  of  rostrum  to  tip  of  telHon,  182  mm.;  rostrum,  24  mm.; 
carapace  including  rostrum,  41  mm.;  aoicle,  27  mm.;  external  maxillipeds, 
45  mm.;  first  chelipeds,  35  mm.;  carpus  and  hand  of  same,  each  8  mm.; 
carpus  of  second  chelipeds,  14  mm.;  hand  of  same,  9  mm.;  carpus  of  third 
chelipeds,  23  mm.;  hand  of  same,  10.5  mm.;  sixth  abdominal  segment,  25 
mm.;  height  of  same,  19  mm. 

Specimens  examined,  one  male  from  near  Anaheim, 
Calif.,  and  two  specimens,  male  and  female,  from  San 
Francisco  Bay. 

Closely  allied  to  P.  braziliensis  but  having  shorter 
and  stouter  legs.  This  species  is  also  closely  allied  to 
canaliculatua,  but,  so  far  as  I  can  obtain  information 
concerning  the  latter  species,  our  California  forms  differ 
from  it  in  having  a  tooth  at  the  posterior  end  of  the 
sixth  abdominal  segment,  in  having  the  longitudinal 
ridges  on  the  carapace  spreading  somewhat  in  the  mid- 
dle instead  of  running  parallel;  the  anterior  chelipeds 
are  a  little  shorter  than  Bate's  figure  represents  them  to 
be  in  the  typical  form  of  canaliculatua.  Possibly  the 
California  forms  will  later  be  connected  with  brazUiensis 
or  canaliculcUua,  but  it  is  best,  I  believe,  at  present  to 
regard  them  as  forming  a  distinct  species.  Collection 
California  Academy  of  Sciences. 


Suborder  STOMATOPODA. 

Carapace  small,  leaving  the  last  three  or  four  segments  of  the  thorax 
uncovered.  Rostrum  separated  from  the  carapace  by  a  movable  joint. 
Eye-peduncles  situated  like  the  antennules  on  a  movable  segment.  First 
five  pairs  of  thoracic  appendages  not  biramous,  the  second  pair  large  and 
chelate,  last  three  pairs  biramous  and  gressorial.  Abdomen  large,  gener- 
ally depressed;  the  first  five  pairs  of  pleopods  with  external  gills.  Uro- 
pods  large  and  forming  with  the  telson  a  strong  tail-fin. 

Genus  Pseudosquilla  Dana. 

Abdomen  smooth  and  strongly  convex  above,  the  sixth  segment  not 
fused  with  the  telson.     Telson  with  well  developed   submedian  spines 
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vlth  moialile  tips,  and  one  lo  four  mtenuediste  deulicles  I 
inbmwlUii  Aod  IntermediBte  «pia«a.     The  duilj-I  of  tli#  l&r^e  cbelipedt  la 
vol  tOoaglj  dilated  itl  the  base  and  bas  fev  or  no  iiutrKinal  apine*. 

Pseudosquilla  Lessoaii  (Guerin). 

SquJUa  Ctriai  Oitert-'<.  Voj.  CoquiUe,  Crtist,.  13.10,  p.  40  (V.  LtMonii  on 

pUte). 
SqiiUla  iplnifrun'  Owrs,  Proc.  Zool.  Soc.  London.  1832,  ji,  8. 
%uJl(a  LtuotiU  Mh-ve-Edwakiw,  Hiat.  Nat.  Crust.,  Tome  11,  1S3T,  p.  »!7. 

Wbits,  List.  Crnst,  Brit,  Mua.,  1847,  p.  84. 
Sqallla  manoeeroi  Uilkk-Edwakus,  UUt.  Kat.  Crast..  Tome  II,  tSST,  p. 

G20.     Niuit-KT  iu  (iay'a  mat.  Chile,  in,  Crasl.,  1849,  p.  234. 
pMudoiquilla   Lrimnii  Daxa,  Cniflt.   U.  S.   Eipl.  Epd.,   Put   1.   1852,  p- 

682.     MiBRs,   Auu.  Nat.  HUt.  (5).  Vol.   V,   1880,   p.   113.     BioiLO*. 

Proc.  D.  S.  Nat.  Mos.,  Vol.  XVII.  1894,  p.  502. 
Pi'tudotquiUa  mirmorata  Lockisotox,   Proo.   Cftl.   Acad.  Sci.,  Vol.  Til, 

1877.  p.  33. 
Boatrqiu  with  acute  oatBT  augiei)  aiid  a  laiig,  uiediau  itpiite.  Hkud  vitfa 
thite  marginal  gpines;  finger  with  two  apines  near  tba  boaa.  Sixth  abdom- 
inal segment  vith  (our  longitudiual  carinte  whioh  end  poeteriorly  in  apinca. 
Telaou  with  a  mpdiaii  cnrina  which  euds  poateriorlj  in  a  spine  and  Stc 
smaller  cariuie  on  either  side;  the  posterior  margin  has  three  large  spine*  on 
either  aide  of  the  triaugular.  median  notch;  two  spinulea  betw«en  the  tab- 
median  Bpines  and  the  ueit  large  spine  in  front;  a  single  spinnle  between 
the  following  pair  of  large  spines.  Basal  prolongation  of  the  uropod  end- 
ing iu  one  large  spiue  with  two  spines  on  its  inner  margin;  aater  margin 
ot  the  outer  ramus  of  the  iiropods  armed  with  spines  whioh  iuonasa  in 
«ize  poetetiorlf,  the  last  spine  mnch  exceeding  the  preceding  ones. 

Chili,  S.  lat.  00°  46';  W.  Ion,  89°  42';  Wilmington, 
Calif.  (Bigelow);  Lower  California;  San  Diego  (Lock- 
ington)!  Santa  Gatalina  Island! 

Pseudosquilla  stylifera  (M.-Edw.). 


OoHodaetylut  tigli/rru 

p.  530.      NiOOLET 

Pitiidogq«iila  ilgU/tra  Miek3,   Ann 

BlQELOw,  Proc.  U.  S.  Nat.  Mns. 

Kostrum  louger  than  brond,  acute 

of  the  large  chelipeds  devoid  of  spii 

tTid^Tii^\V  cariuBted.     Telsou  with  a 


Edwards,  Hiat.  Nat.  Cmst..  Tome  II,  1SJ7. 
Hist.  Chile,  III,  Cmst.,  1849,  p.  223. 
Ann.  Nat.  Hist.  (5),  Vol.  V,  ISSO,  p.  Hi 
Mns..  Vol.  XVII,  18W,  p.  502,  Gg.  3. 
acute,  but  not  ending  in  a  spine.  Dactyl 
es.  Siith  abdominal  segment  loagi- 
median  carina  and  a  latoal  oaeoa 
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either  side;  posterior  margin  with  three  large  spines  on  either  side  of  the 
median  notch;  a  rounded  denticle  between  the  snbmedian  and  interme- 
diate spines. 

Chili;  San  Pedro  (Bigelow);   Santa  Catalina  Island! 
Point  Mendocino,  Calif.! 


Suborder    SCHIZOPODA. 

Carapace  rather  small  and  generally  not  covering  all  the  segments  of 
the  thorax.  Eyes  stalked.  Mandibles  generally  furnished  with  an  elon- 
gated palp.  Biaxillipeds  similar  to  the  succeeding  appendages  of  the 
thorax  which  are  furnished  with  well  developed  exopods.  Ova  carried 
beoeath  the  thorax,  with  or  without  marsupial  plates.  Tail-fin  well 
developed. 

Family  MYSID^. 

Carapace  small  and  membranaceous.  Pereopods  generally  of  similar 
form  and  slender.  Branchiie  entirely  absent.  Females  with  a  marsupial 
pouch.  Pleopods  generally  rudimentary  in  the  female  and  often  so  in  the 
male.  Inner  ramus  of  the  uropods  usually  furnished  with  an  auditory 
organ. 

Genus  Mysis  Latr. 

Body  slender.  Antennal  scale  setose  on  both  sides  and  not  ending  in  a 
spine.  Thoracic  legs  with  the  propodi  subdivided.  Fourth  pair  of  pleo- 
pods in  the  male  with  the  outer  ramus  greatly  elongated;  third  pair  of 
pleopods  generally  unlike  those  of  the  female,  the  remaining  pairs  simple 
and  rudimentary  as  in  the  other  sex. 

Type. — M,  oculata  Fabr. 

Mysis  costata,  sp.  nov. 

Boetrum  broadly  triangular,  ending  in  a  spine.  Ocular  peduncles  short, 
stout,  and  slightly  flattened  horizontally.  First  joint  of  the  antennular 
peduncle  about  one-half  longer  than  wide;  second  joint  very  short;  outer 
flagellnm  about  twice  as  long  as  the  inner  one  and  furnished  with  a  few 
long  setsB  near  the  base;  the  sensory  organ  of  the  male  is  well  developed 
and  furnished  with  a  large,  dense  tuft  of  long  curved  hairs.  Peduncle  of 
the  antennfe  reaching  about  to  the  middle  of  the  acide  but  not  reaching 
the   tip  of  the  peduncle  of  the   antennulee;  second  joint  with  a  spine 
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external  to  the  base  of  the  aoiole;  soiole  hhitow,  tapering  alightl^  towardi 
the  Dartonly  rounded  tip  aud  ciliated  on  both  margJDB.  Trunk  of  the 
maudiblen  ver;  sLort  aud  thick;  peunltimalfl  joint  of  the  palp  widest  ft 
short  diataoce  from  the  base,  whence  it  tapers  to  the  distal  eodi  seooud 
joint  naiTovr,  shorter  than  the  preceding  oue,  thickl;  aeloxe,  and  having 
a  large,  uiirred,  clan- -like  seta  at  the  tip.  The  three  pairs  of  maiillipeda 
eod  in  a  claw,  the  last  joint  of  the  third  pair  flTS-joiuted;  the  propodi  of 
the  sncoeediiig  thoracic  appendages  are  5-7-joiDted  aud  end  iu  a  clair. 
Pleopods  of  the  female  simple  and  rudimentary.  Fiiat  three  pairs  of 
pleopnda  in  the  male  eiuiple  and  rudimentary,  as  in  the  female,  nud  ot 
uiuiUar  form  and  nearly  equal  size;  fourth  pair  with  the  eiopod  long, 
slender,  smooth  and  cnrvad,  eYteuding  backwards  beyond  the  tip  of  the 
aiith  abdominal  segment,  the  eudopod  short  aud  famished  with  long, 
plumose  eetee;  fifth  pair  of  pleopuds  simitar  to,  btit  slightly  longer  than 
the  first  three  pairs.  Telsou  very  uiirrowly  triangular,  channeled  above, 
aud  tapering  to  the  narrow  lip  which  is  armed  with  strong  spines;  th« 
margins  are  armed  with  strong  Hpiues,  between  whirh  are  several  smallei 
ones.  Inner  caudal  lamella  narrow,  widened  at  the  base  where  the  nndi- 
tory  organ  in  situated,  rounded  at  the  tip,  and  about  oqnalling  the  telson; 
outer  lamella  about  one-tonrth  longer  than  the  inner  one.  The  firat 
abdominal  segment  is  crossed  with  three  and  the  following  segments  witli 
two  transverse  ridge»;  first  ri.lge  on  the  siith  segment  with  a  prominent 
median  spine,  second  ridge  with  a  pair  of  small  median  spines,  and  at  the 
posterior  margin  of  the  segment  there  is  a  small  median  spine  with  a 
rounded  lobe  ou  either  side.  Two  pairs  of  marsupial  lamellie. 
Length,  10  mm. 

Numerous  specimens  taken  in  a  tow  net  at  San  Pedro, 
Calif.,  July,  1896. 

Collection  University  of  California. 

Genus  Neomysis  Cserniavsky. 

Very  closely  allied  to  Mysh,  from  which  it  differs  in  having  the  long, 

narrow,  antennal  scale,  which  is  setoas  on  both  margins,  end  in  a  sharp 

Type.—N.  vulgaris  (Thompson). 

Neomysis  mercedis  Holmes. 

fl^eomysis  mercfdia  Uolues,  Proc.  Cftl.  Acad.  Sci.  (2),  Vol.  VI,  1897,  p.  199, 
PI.  XIX,  figs.  1-10. 
Bostrum  rounded.     Acicle  narrow,  elongated,  tapering  gradnall;  to  an 
acute  tip,  aud  furnished  with  thickly  set,  plumose  setn  on  both  margins. 


I 
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The  distal  portion  of  the  thoracic  legs  is  divided  into  8-10  setiferons 
artioalations,  the  last  joint  furnished  with  a  claw.  In  the  fourth  pair  of 
pleopods  in  the  male  the  endopod  reaches  aboat  to  the  middle  of  the 
slender,  elongated  ezopod;  terminal  joint  of  the  ezopod  short  and  bearing 
two  large,  sparingly  plnmose  setae  at  the  tip.  Telson  triangular,  tip 
slightly  emarginate,  margins  armed  with  several  spines.  Inner  ramus 
of  the  aropods  widened  at  the  base  and  tapering  to  an  acate  tip  which 
reaches  beyond  the  telson;  outer  ramus  much  longer  than  the  inner  one, 
the  sides  subparallel  to  the  rounded  tip. 

Almost  colorless,  with  the  exception  of  several  large,  irregularly  branch- 
ing pigment  spots. 

Lake  Merced,  Calif.     Collected  by  Dr.  H.  P.Johnson, 
Neomysis  franciscorum,  sp.  nov. 

Anterior  margin  of  the  carapace  produced  forwards  into  a  wide  quadrate 
lobe  with  a  straight  anterior  margin  and  rounded  angles.  A  strong  spine 
at  the  antero-lateral  angles  of  the  carapace,  above  which  the  margin  is 
concave.  Eye-peduncles  large  and  pyriform.  Autennular  peduncle 
reaching  about  one- third  the  length  of  the  acide.  First  joint  of  the 
antennse  with  a  spine  at  the  autero-ezternal  angle;  peduncle  one-fourth 
the  length  of  the  acicle,  which  is  very  narrowly  lanceolate  and  ciliated  on 
both  margins.  Epistome  produced  anteriorly  into  a  spine.  Last  joint  of 
the  mandibular  palp  narrow  and  somewhat  shorter  than  the  preceding  one 
which  is  much  widened.  Thoracic  legs  similar,  the  propodi  divided  into 
from  ten  articulations  in  the  first,  to  fourteen  in  the  last  pair.  All  the 
pleopods  in  the  female  short  and  simple.  Telson  narrow,  concave  above, 
and  tapering  evenly  to  a  point,  the  margins  armed  with  numerous  spines. 
Inner  uropods  narrow,  tapering  to  an  acute  tip,  and  about  equaUing  the 
telson. 

Length,  1.25  in.;  length  of  carapace,  ^  in.;  of  telson,  ^  in. 

A  single  specimen  taken  in  San  Francisco  Bay. 

This  species  is  closely  allied  to  Neomyaia  Rayii  (Mur- 
doch) from  Point  Barrow,  but  differs  in  having  the 
telson  acute  instead  of  ''  truncated/'  and  in  having  the 
terminal  portions  of  the  thoracic  legs  divided  into  a 
greater  number  of  articulations.  Collection  University 
of  California. 
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Genus  Callomysis  Holmes. 

Oorapaoe  with  rauudcd  augles  aud  a  deep  posteriar  emarginalioD.  ka- 
teiiDiil  scale  oblong,  the  outer  ntni^iu  aaked  and  ending  in  n  spimei  innar 
»ud  distnl  margins  oilint«d.  Distal  portiouB  ot  the  Ihoracio  legs  divided 
into  iiamerona  nrliculations.  Fleopods  in  the  female  rudimectarj  but 
biramouiii  pioopodH  iu  tb^  mitlt^  short  uud  amall  except  the  third  pair,  Iba 
outer  ramue  ot  wliich  is  much  elongated.  Telaou  armed  trith  lateral 
ipiues  and  having  a  spinous  emargination  at  the  tip. 

7))pe. — O.  maculala  HouUKa. 


Callomysis  maculata  Holmes. 

Callomyiis  maculala  Holhks.   Proc.  Cal.  Acad.  8oi.  (2>,  Vol.  IV,  1895,  p. 
582,  PI.  XXI,  figs.  37-44. 


ROBtmm  snbtriangular.  Last  joint  of  the  pedunole  ot  the  i 
about  nfl  wide  as  long;  acicle  oblong,  shorter  thau  the  pedunale,  the  tip  , 
triinoated.  Uaiillipeds  (Brst  tboraoiD  appendages)  with  theexopod  longer 
than  the  endopod,  the  terminal  portion  divided  into  aboat  filteen  artionia- 
tionsj  the  following  pair  of  appendages  much  like  the  preoeding  bnt  with 
a  loTiRer  ejojiodi  the  piiilopods  of  the  reuinioiiig  pnirs  are  longer  thflo  the 
eiopods  and  have  the  termiual  portion  divided  into  1(K1<S  artJcnlations. 
Fleopodu  mdimentar;  in  the  female,  the  rami  of  the  first  pair  snbeqnal; 
in  the  following  pftirs  the  outer  ramus  ia  minnte.  In  the  male  the  inner 
rami  ate  shorter  than  Che  outer,  the  eiopod  of  the  third  pair  very  long  and 
elenderi  fourth  and  lifth  pairs  subequal  and  »  little  shorter  than  the  firgt 
two  pairs.  Telson  oblong,  the  sides  armed  with  about  eight  strong  epines; 
apical  emargination  with  eeieral  slender  spines.  Uropods  eabequaland 
Bcaroel;  exceeding  the  telson.  Nearly  transparent,  with  large  black  pig- 
ment spots  having  numerous,  irregularly  branching  radiationB. 

Length,  15  mm. 

Trinidad,  Calif. ;  taken  on  a  sandy  beach  in  which 
the  animala  burrow  as  the  waves  recede.  The  females 
taken  in  June  had  their  marsupial  pouches  filled  with 
eggs  or  larvte. 

Genus  Heteromysis  Smiik. 

Body  comparatively  short.  Carapace  emarginate  behind,  not  covering 
all  the  segments  of  the  thorax.  Eyes  small.  Antennsl  scale  email,  lamel- 
liform,  with  both  margins  setose.     Third    maxillipeds  mach  larger  than 
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the  following  appendages,  propodal  joint  entire  and  spinous,  terminal  joint 
angniform;  the  remaining  legs  slender,  the  terminal  portion  mnltiartion- 
late  and  deToid  of  a  olaw.  Pleopods  in  both  sexes  small,  simple,  and  sim- 
ilar.   Telson  deeply  cleft  at  the  apex. 

Type, — H,  formosa  Smith. 

Heteromysis  odontops  Walker. 

Heteromysis  odontops  Walker,  Trans.  Liverpool  Biol.  Soc,  Vol.  XII,  1898, 
p.  278,  PI.  XV,  figs.  3-6;  Ann.  Hag.  Nat.  Hist.  (7),  Vol.  II,  1898,  p. 
276. 

Body  rather  slender;  rostmm  subacute.  Eyes  stout,  with  a  tooth  on 
the  distal  end  of  the  anterior  margin  of  the  peduncle.  Legs  behind  the 
second  pair  with  a  terminal  segment  divided  into  eight  articulations. 
Telson  with  the  lateral  margins  slightly  concave  and  armed  with  about 
twenty-four  spines  which  extend  over  the  whole  length;  tip  of  the  telson 
with  a  deep,  narrowly  triangular  cleft  whose  sides  are  armed  with  about 
thirty  rather  long  spines.  Inner  uropod  "considerably  shorter  than  the 
outer,  with  four  spines  at  the  proximal  end  of  the  inner  margin."  The 
inner  margin  of  the  antennal  acicle  is  figured  as  devoid  of  sette — a  charac- 
ter in  which  this  species  differs  from  the  next. 

Puget  Sound. 


• 

Heteromysis  spinosus,  sp.  no  v. 

Body  quite  robust  and  somewhat  depressed.  Rostrum  triangular,  acute. 
First  and  third  joints  of  the  antennular  peduncle  of  subequal  length; 
second  joint  very  short,  the  inner  side  longer  than  the  outer;  sensory 
organ  represented  by  a  minute  papilla;  inner  flagellum  short,  not  one-half 
the  length  of  the  outer  one.  Antennal  scale  small,  oblong-oval,  ciliated 
on  both  sides  and  at  the  rounded  extremity;  peduncle  reaching  about  to 
the  tip  of  the  acicle,  the  last  joint  about  three-fourths  the  length  of  the 
preceding  one;  flagellum  about  equal  to  the  outer  flagellum  of  the  anten- 
nules.  Trunk  of  the  mandibles  short  and  strongly  curved;  first  joint  of 
the  palp  very  short,  second  long,  curved;  the  third  joint  much  narrower 
and  much  shorter  than  the  preceding  one.  Third  maxillipeds  large  and 
stout,  the  penultimate  joint  with  three  pairs  of  spines  on  the  inner  mar- 
gin; olaw  strong  and  curved.  The  succeeding  thoracic  appendages  are 
slender;  the  terminal  portions  divided  into  8-10  articulations  and  ending 
in  a  slender  claw.  The  pleopods  are  uuiramous,  rudimentary,  and  of 
similar  form.  Telson  triangular,  with  a  deep,  triangular,  terminal  notch, 
15 
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the  mftrgiua  ot  which  nre  claaely  ant  with  small  epiiinlPBi  sides  of  ths 
telaon  armed  with  spinales  thrnngbnut  their  length.  Inuer  caadal  lamelk 
abont  three-fouftha  the  length  of  the  outer  oue,  bat  mnch  longer  thaa  Iho 
teUon  aud  Hcuroel;  wideued  at  the  bane  where  the  HmaU  aiiditorj  organ  18 
locnted.  Bath  Inmello)  are  stroagly  ciliated  and  roanded  at  the  lip. 
Length,  one-hnK  inch. 

A    single    specimeii    taken    at    San    Pedro,    Calif., 
June,  1896. 

Collection  University  of  California. 


Genus  Mysidopsia  Sars. 

Carapace  comparatirely  small  and  uot  covering  all  the  Ihoraoic  segmeata. 
Autennal  hcbIb  lanoeolste,  setoae  ou  both  edgaa,  with  a  short  apical  artiao' 
latiou.  Firat  and  second  thoracic  appendages  powertnlly  developed;  legs 
Dtieijiial,  comparatively  abort  aud  Htout,  the  propodal  jalut  divided  into 
three  arlioaUtiooB,  (be  Cetmiual  oae  baviug  a  eleuder  Betitorui  claw.. 
Pleopoda  in  the  male  all  nalatorj.  TelsoD  comparativsly  abort,  the  apec 
entire  or  oleft. 

Typc.—.\r  didflpki/H  (NonMiN)- 


I 


Mysidopsis  eloogata,  sp. 


A  small,  elender  species  with  a  I  ong,  narrow,  somewhat  depreaeed  abdo- 
men. Bostrum  rounded.  Eye-peduncles  reaching  ahont  to  the  middle  ot 
the  antennal  scale.  In  the  a  tout  auteunular  pednncleuf  the  male  the  firat 
joint  is  nearly  as  wide  as  long,  the  aecond  joint  much  wider  than  lODg,  aud 
■he  third  somewhat  longer  than  wide  and  furniahed  with  a  well  developed 
senae  organ  below  and  a  foliate  appendage  on  the  inuer  side.  In  the 
more  slender  peduncle  of  (he  female  the  first  joint  is  over  twioe  as  long  aa 
wide,  the  second  longer  than  broad,  the  third  nearly  as  long  as  the  firat 
and  devoid  of  (be  appendage  found  in  the  male;  the  inner  flagetlum  in 
both  senes  is  shorter  than  the  outer  one,  which  does  not  attain  half  the 
length  of  the  body.  Auteuune  short,  the  acicle  narrow,  tapering,  but  uot 
ending  in  n  spine,  and  having  both  edges  fringed  with  plumose  aetse;  ped- 
uncle slender  and  about  two-thirds  the  length ol  the  acicle.  The  pleopoda 
of  the  fem'tle  are  small,  slender  and  uuiramous,  while  those  of  the  uutte 
are  large,  biramous.  and  of  similar  form.  Sixth  abdominal  segment  abont 
as  long  as  the  two  preceding  ones  combined.  Teleou  nol  one-half  as  long 
as  the  preceding  segment  and  not  reaching  beyond  the  middle  of  the 
iuner  ramus  of  the  uropods;  its  general  form  is  triangalar,  but  (he  sides 
converge  more  strongly  in  the  basal  half;  the  tip  is  broadly  roanded  and 
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armed  with  nameroas,  short,  closely  set  spinules,  which  do  not  extend  in 
front  of  the  posterior  third  of  lateral  margins.  The  inner  rami  of  the 
nropods  are  shorter  than  the  sixth  abdominal  segment,  somewhat  widened 
at  the  base  where  the  aaditory  organ  is  situated,  behiad  which  the  sides 
are  nearly  parallel  to  the  abruptly  rounded  tip;  outer  ramus  narrow,  about 
one-half  longer  than  the  inner  one  and  abruptly  rounded  at  the  end. 

Several  specimens  caught  at  San  Pedro,  Calif.,  by 
Dr.  H.  P.  Johnson,  December  29,  1895.  Collection 
University  of  California. 

Genus  Siriella  Dana. 

Carapace  small,  rostrate.  Eyes  normal.  Antennal  scale  with  the  outer 
margin  naked  and  produced  distally  into  a  spine.  Legs  subequal,  the 
propodi  entire  or  only  two- jointed  and  furnished  with  a  transverse  row  of 
setsB  on  either  side  of  the  strong,  sharp,  falciform  claw.  Pieopods  rudi- 
mentary in  the  female,  larger  and  biramoas  in  the  male  and  often  fur- 
nished with  two  spirally  twisted  appeudages  at  the  base  of  the  inner 
ramus.  Outer  ramus  of  the  uropods  larger  than  the  inner,  haying  an 
imperfect  articulation  near  the  tip,  and  the  outer  margin  armed  with 
spines.  Telson  elongated,  the  margins  spioous  and  the  apex'  entire.  Audi- 
tory organ  well  developed. 

The  species  of  this  genus  are  mostly  pelagic  and 
many  of  them  have  a  very  wide  range. 

Siriella  pacifica,  sp.  no  v. 

Bostrum  triangular,  acule.  Eyes  large.  Peduncle  of  the  antennules 
reaching  nearly  to  the  tip  of  the  antennal  scale,  the  first  joint  larger  than 
the  next  two  and  concave  above;  second  joint  wider  than  long  and  bear- 
ing two  large  plumose  setie  at  the  distal  end;  third  joint  about  twice  as 
long  as  wide,  with  a  single,  large  plumose  seta  near  the  middle  of  the 
inner  margin  and  several  similar  setae  at  the  tip;  inner  flagellnm  about 
two-thirds  the  length  of  the  outer.  Antennal  scale  oblong,  the  straight 
outer  margin  ending  in  a  spine;  distal  margin  rounded,  produced  beyond 
the  outer  spine,  and  furnished,  like  the  inner  margin,  with  long  plumose 
setsB.  Upper  lip  subcordate  and  produced  at  the  anterior  end  into  a  long 
narrow  spine.  Propodi  of  the  thoracic  legs  two-jointed  with  a  transverse 
row  of  setfB  at  the  distal  end  on  either  side  of  the  base  of  the  dactyl. 
Dactyls  claw-like,  tapering  to  a  sharp,  curved  tip,  and  having  a  transverse 
or  oblique  row  of  setsB   at  about  the   proximal   third   of   their  length. 
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Pleopods  in  the  niAle  ralber  smnll.  Teisou  Dnrrow,  ohauuelled  above, 
somewhat  uouBtrinled  beliiad  the  bnse,  the  sides  gectly  toimdeij  and 
taperiiig  from  new  the  middle  to  Iha  narrowly  ronnded  lip;  the  aides  and 
tip  armed  with  spined;  three  large  Hpinea  ou  enoh  mmgiu  o(  the  slightly 
widened  base,  behind  which  is  a  abort  iutervnl  at  the  coustrictiou  deToid 
of  spines,  beyoud  whioh  the  margin  is  oloReiy  set  iritb  spines  to  the  lip; 
two  somewhat  larger  spines  at  the  diatal  eii;l  between  which  ore  three  very 
short  spines  and  a  pair  of  plainoae  setio.  Inner  ramns  of  the  aropods 
narrow,  scarcely  expanded  at  the  base,  distHily  rounded,  alighUy  exceed- 
ing  the  Ceiaou,  setone  on  both  mar|{ius  and  turiiiahed  with  strong  spinas 
ftlong  the  inner  side.  Outer  ramus  larger  and  "much  wider  thau  the  iiiuer, 
the  outer  margin  armed  with  (10-14)  spines  which  begin  about  the  anterior 
fonrlh  of  its  length  and  extend,  gradually  iaoreasiug  in  sise,  to  the  artiuu- 
lated  portion,  where  the  rnmus  i^  somewhat  oouBtricted  and  beyond  which 
the  margin  ia  furnished  with  plumose  setoi. 

Length  II  mm. 

The  color  of  several  specimens  preserved  in  formalin  is  while  or  a  very 
pale  pink.  Pigment  if  at^cce  but  ou  the  posterior  marsupial  lamell*  of 
the  females  there  is  a  pair  of  large,  irregularly  braucbed  pigment  spots, 
the  two  anterior  lamellie  having  each  a  single  pigment  epot. 

Several  specimens  caught  in  a  tow  net  at  San  Diego, 
Calif.,  October  15,  1898.  A  single  female  specimen 
taken  at  Santa  Catalina  Island,  August  3,  1893.  The 
marsupial  pouch  contained  young  embryos  in  speci- 
mens from  both  these  localities. 

Collection  University  of  California. 

This  species  resembles  Sin'ella  Thompsonii  Milne- 
Edwards,  but  may  readily  be  distinguished  by  the  two- 
jointed  propodi  of  the  thoracic  legs. 


Family  EUPHAUSIID.^. 

Carapace  rather  small,  not  calcareous.  Branchiio  atboresceat,  aitnated 
OD  the  coxtt>  of  the  thoracic  legs.  Thoracic  legs  generally  similar  in  form, 
the  hinder  pairs  somewhat  rudimentary.  No  marsupial  lamelln.  Pereo- 
pods  well  developed  and  natatory  iu  both  sexea.  Inner  ramus  of  the 
uropods  devoid  of  aa  auditory  organ.  TeUou  long  and  slender,  with  two 
long,  spinilorm  appendages  attached  in  front  ot  the  tip. 
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Genus  Thysanoessa  Brandt. 

Carapace  rostrate,  the  antero-Iateral  aDgies  produced.  Eyes  large,  the 
peduncles  short.  Autennules  with  the  first  joint  flattened  and  devoid  of 
a  dorsal,  leaf-like  appendage;  flagella  short.'  Maxillipeds  slender  and  not 
greatly  elongated.  First  pair  of  legs  much  longer  than  the  rest;  mems 
and  carpus  elongated;  propodus  compressed,  the  margins  furnished  with 
strong  setae;  last  joint  yery  short  and  setose.  Penultimate  pair  of  legs 
very  small;  endopod  two-jointed.     Last  pair  of  legs  quite  rudimentary. 

Type. —  T.  longipes  Brandt. 


Thysanoessa  spinifera,  sp.  no  v. 

Rostrum  lanceolate  from  a  triangular  base,  carinated  aboye,  the  carina 
extending  back  some  distance  upon  the  carapace.  A  prominent  spine  on 
either  side  of  the  base  of  the  rostrum.  A  small  spine  a  very  short  dis- 
tance above  the  acute  antero-Iateral  angle  of  the  carapace  which  is  pro- 
duced forwards;  a  sinus  between  this  angle  and  the  spines  at  the  base  of 
the  rostrum.  Eyes  large,  nearly  spherical,  the  cornea  occupying  most  of 
the  surface.  Anteanules  stout,  the  first  joint  flattened,  about  reaching 
the  tip  of  the  rostrum,  the  antero-extemal  angle  armed  with  a  small  spine; 
second  joint  prismatic,  about  two-thirds  the  length  of  the  first  but  a  little 
longer  than  the  third.  AntennsB  scarcely  half  the  length  of  the  body,  the 
last  joint  of  the  peduncle  about  three-fourths  the  length  of  the  third,  and 
reaching  nearly  to  the  tip  of  the  acicle;  acicle  narrowly  oblong,  the  sides 
nearly  parallel,  the  tip  reaching  the  tip  of  the  second  basal  joint  of  the 
antennules;  outer  margin  slightly  concave,  ending  distally  in  a  spine; 
inner  margin  slightly  convex  and  furnished  with  longsetas;  the  distal  end 
is  broadly  rounded,  transverse,  and  furnished  with  setaB  like  the  inner 
margin.  Mandibles  stout;  terminal  joint  of  the  palp  oblong-elliptical, 
the  inner  margin  setose,  the  setie  increasing  in  length  towards  the  tip, 
the  terminal  seta  long  and  stout.  Maxillipeds  moderately  long;  first  joint 
of  the  endopod  short  and  tapering  distally;  second  joint  elongated,  slen- 
der, about  as  long  as  the  following  joints  combined;  third  joint  longer 
than  the  fourth;  last  joint  tapering,  about  three-fifths  the  length  of  the 
preceding  one,  the  tip  bearing  a  very  long  seta.  First  pair  of  legs  (gnath- 
opods)  comparatively  short  for  the  genus,  exopod  two-jointed,  the  first 
joint  not  reaching  the  tip  of  the  first  joint  of  the  endopod;  second  joint 
of  the  endopod  slender  and  elongated,  furnished  with  fine  cilia  on  one 
margin;  third  joint  furnished  distally  with  long  setsD  and  about  as  long 
as  the  two  following  joints  combined;  fourth  joint  with  both  margins  fur- 
nished with  strong  setao;  terminal  joint  very  short,  furnished  with  four 
or  five  large  seta)  and  several  smaller  ones.     Second  pair  of  legs  with  the 
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exopod  rencbiug  the  tip  of  (be  &tat  joiat  ai  the  eadopodi  third  joint  of   | 
the  endopod  about  eqaollmg  the  two  following;  last  joiut  about  one-fourtli   i 
the  leugth  of  the  preceding  oue.     The  foar  fluooaeding  pairs  of  pereojiudt    f 
me  similar  to  the  Hrst  bnt  decresse  flUcoeeitiTcly  in  length  poHterioFlj, 
The  peuuttimnte  pair  of   pereopods  is  very  small;   the  endopod  ia  Ivo- 
jointed,  Ibe  tip  of  tbe  first  joint   nearlj'  reuohing  the  tip  of  the  eiupod. 
The  last  pair  of  pereopods  is  probably  represeuted  by  n  miuule  styliforu   j 
appendage  on  the  last  toft  of  brauchiie.     Abdonieu  eleoder.   tbe  lateral   | 
aD glen  acute,  the  first  Tive  HegmenlB  eariuated  above,  the  oariaie  oa  (hi 
fourth  and  tilth  eegments  ending  posteriorly  in  a  long  apine;  aJilh  teg 
ment  ronnded  above  but  ending  posteriorly  in  a  small  spine  which  ii 
cuived  downTnrda,     Tetsou  long,  deeply  channelled  above,  tbe  anlerioi 
(oiiiib  with  the  Hides  nearly  parallel,  the  posteiioT  portion  tapering  to  Ihi 
aonte  tipi  Babapioal  spines  eitendiug  beyond  the  lip;  a  pair  of  margiiul 
Hpiues  near  (he  middle  of  (be  dorsal  sartaoe  aud  another  pair  above 
bnaps  of  the  eubapical  spines.     Uropods  aubeqnal  to  the  telsoii,  tbe  ii 
ramus  Darrowly  lanceolate;  outer  ramus  much  broader  and  slightly  lougW   I 
than  tbe  inner,  the  oater  angle  subaoute. 
Length,  30  mm. 

,  Taken  near  Fort  Bragg,  Calif.,  June,  1894. 

This  spcfios  may  bu  disliiiguisheJ  from  T.  longipea 
Brandt  by  its  more  slender  rostrum,  differently  shaped 
antennal  scale,  by  having  the  third  basal  joint  of  the 
antennules  shorter,  instead  of  longer  than  the  second, 
and  in  having  the  first  pair  of  pereopods  considerably 
shorter.  The  corner  are  nearly  round  and  not  divided 
by  a  constriction  into  au  upper  and  a  lower  portion  as 
in  T.  gregaria  and  maeroura  described  by  Sars. 

Collection  University  of  California. 


Thysanoessa  gregaria  Sars. 

Thffsanoesta  gregaria  Sars,  Forhanijl.  Videusks.  Selslc.,  CbTiBlinnio,  No. 
7,  ISSS;  Challenger  Reports,  Vol.  XIII,  ISSS,  p.  120,  PI.  ZXI,  figs. 
8-17;  PI.  SXII,  figs.  1-.30. 

Rostrnm  large,  triangular,  acute;  antero-lateral  angle  of  tbe  oarapao* 
produced  into  a  sharp,  triangular  process;  lower  margin  of  tbe  carapaee 
vitb  a  small  lootb  behind  tbe  middle.  Eyes  very  large,  enbgloboBe,  the 
upper  part  of  (he  large  cornea  constricted;  an  incision  between  the  smaller 
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upper  portion  of  the  cornea  and  the  pedande.  First  basal  joint  of  the 
antennales  elongated,  flattened,  and  armed  with  a  spine  at  the  antero- 
extemal  angle;  second  and  third  joints  of  subeqnal  length;  flagella 
shorter  than  the  peduncle.  Second  basal  joint  of  the  antennsB  longer 
than  wide,  with  a  slender  spine  at  the  antero-ezternal  angle;  third  joint 
Tery  short;  last  two  joints  Tery  slender,  the  terminal  one  not  quite  reach- 
ing the  tip  of  the  narrow  acide.  Legs  short,  diminishing  in  length  pos- 
teriorly, the  first  pair  much  longer  than  the  others,  and  geniculated,  the 
terminal  joint  Tery  short.  Abdomen  smooth  above,  none  of  the  segments 
produced  into  spines.  Telson  very  narrow,  the  apex  acuminate,  the  sub- 
i^pical  spines  smooth  and  reaching  a  short  way  beyond  the  tip;  dorsal 
surface  with  two  pairs  of  small  spines.  Inner  ramus  of  the  uropods  very 
narrow  and  about  reaching  the  tip  of  the  telson;  outer  ramus  broader  and 
somewhat  shorter  than  the  inner,  the  postero-extemal  angle  acute.  Preanal 
spine  in  the  form  of  a  broad  plate,  the  posterior  margin  of  which  is  armed 
with  spmules. 
Length,  18  mm. 

Numerous  specimens  taken  in  tow  at  Avalon,  Santa 
Catalina  Island,  August  13,  1893. 

This  is  a  pelagic  species  and  is  very  extensively  dis- 
tributed in  the  Atlantic  and  Pacific  oceans,  both  north 
and  south  of  the  equator. 
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APPENDDC. 

A  few  species  have  recently  been  reported  as  occurring 
in  the  area  covered  by  this  paper  which  have  not  been 
mentioned  in  the  preceding  pages.  Some  new  species 
also  have  been  added,  and  certain  changes  made  in 
nomenclature  after  the  proof  of  most  of  the  paper  had 
been  corrected  and  returned.  For  the  sake  of  complete- 
ness a  short  account  of  these  contributions  is  given  in 
the  following  notes. 

Philyra  pisum  De  Haan, 

Philyra  pisum  De  Haan,  Fauna  Japoaica,  Crust.,  1850,  p.  131,  PI.  XXXIII, 
fig.  7.  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  VI,  1892,  p.  582, 
PI.  XXVI,  fig.  16.  Calman,  Ann.  N.  Y.  Acad.  Sci.,  Vol.  XI,  No.  13, 
1898,  p.  262. 

This  species  has  been  recently  reported  from  Puget 
Sound  by  Caiman.  "  A  single  male  specimen,"  says 
Caiman,  ''lacking  both  chelipeds  and  some  of  the  am- 
bulatory legs,  is  referred  to  this  species.  I  have  been 
able  to  compare  it  with  two  specimens  dredged  in  Yoko- 
hama Bay  by  Professor  D'Arcy  Thompson,  and  also 
with  three  specimens  from  the  Strassburg  Museum  iden- 
tified by  Dr.  Ortmann  (1.  c),  and  sent  to  us  by  the 
great  kindness  of  Professor  L.  Doderlein,  by  whom  they 
were  collected  in  the  same  neighborhood.  The  resem- 
blance in  both  cases  is  so.  exceedingly  close  that  in  spite 
of  the  imperfection  of  the  Puget  Sound  specimen  1  have 
no  hesitation  in  adding  P.  pisum  to  the  list  of  species 
inhabiting  both  sides  of  the  North  Pacific." 
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Pagurus  Middendorffii  Brandt. 

Paguruf   (Eupaguruti)   Middendorffii   Bk.ihot.  MiddBudorfT 's   8ibens.;he 

Eeiee.  Bd.II.  Th,  I.  1851,  p.  108,  PI,  V,  tigs.  1-16. 
Supagarai  ^iddrndorffi!  SriapHON,  Journ.  Boat.  Soo.  Nut.  Hist.,  Vol,  VI. 

1867,  p.  482;  Proo.  Acad.  Nat.  8ci.  Phila.,  1358,  p.  2S0.     Calhan.  Add. 

N.  Y.  Acod.  Soi.,  Vol.  XI,  No.  13.  1898,  p.  280. 

This  species  has  recently  been  reported  from  Puget 
Sound  by  Caiman.  It  was  reported  by  Brandt  from 
Okhotsk  Sea  and  Sitka,  Alaska,  and  later  by  Stimpeoa 
from  Japan.  . 

Pagurus  splendescens  Oimn.  ' 

Pagarut   aplendticena  Owem.   ZoSlogy  Baeubf'B  Vojrage,   193B,  p.  81,  PI. 

XXT,  tiga.  I  and  In. 
Eupaguru*  iplcndtMrnu   C*lm4N,  Auu.  N.  Y.  Awd.  Soi.,  Vol.  XI,   No.  IS, 

1S9S,  p.  2G0. 

This  species  also  has  been  found  by  Caiman  to  range  ■' 
as  far  south  a-^  Puget  Sound.  It  is  quite  different  from 
the  other  species  of  Pagurus  here  described.  The  cara- 
pace  is  very  short  and  broad  and  much  harder  than  in 
the  other  species,  the  whole  surface  being  "granulate, 
much  resembling  the  back  of  a  load."  The  front  is  tri- 
dentate  and  the  rostrum  is  very  long,  reaching  beyond 
the  middle  of  the  short,  stout  eye-stalks.  The  antero- 
lateral angles  of  the  branchial  regions  are  produced 
forwards  into  a  prominent  process.  The  antennae  are 
longer  than  the  chelipeds  and  the  aeicle  is  acute  and 
"  notched  along  the  upper  part."  The  chelipeds  are 
elongated,  very  unequal  in  size,  hirsute  and  granulate 
below;  "above  they  bear  long  rows  of  small  tubercles 
and  reflect  hues  of  green  and  gold  with  metallic  lustre; 
a  pink  hue  is  also  reflected  in  some  {lositions."  Dactyls 
of  the  left  hand  long  and  curved  downwards.  Ambula- 
tory legs  longer  than  the  chelipeds,  the  dactyls  twisted. 
Kamtschatka  (Owen). 
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Spirontocaris  spinas  (Sowerhy), 

Cancer  tpinua  Sowk&by,  Brit.  Misc.,  1806,  p.  47,  PI.  XXI. 

HippolyU  tpmuB  Owbn,    Appendix  to  Rosses   Second   Voyage,    1835,  p. 

Ixxxiii,  PL  ni,  fig.  2. 
Spirontocaris  apinua  Batk,  Challenger   Reports,  Vol.  XXIV,   1888,  p.  596, 

PlB.  CVI  and  CVII. 
For  farther  references  and  synonyms,  see  Batr,  1.  o. 

A  short,  robust  species.  Rostmm  beginning  at  the  posterior  end  of  the 
carapace  as  a  carina,  which  is  strongly  arched  and  armed  with  fonr  or  fiye 
large  teeth;  the  lamina  or  rostrum  proper  is  high,  mnch  shorter  than  the 
carapace,  more  or  less  truncated  at  the  tip,  and  armed  above  with  several 
teeth  which  decrease  in  size  anteriorly;  lower  side  strongly  carved  distally 
and  armed  with  one  or  more  teeth.  Two  snpra-orbital  teeth  on  either  side, 
the  posterior  one  the  larger.  A  prominent  antennal  spine  and  a  smaller 
spine  at  the  autero-inferior  angle  of  the  carapace.  Outer  spine  at  the  base 
of  the  antennules  large,  about  reaching  the  tip  of  the  third  joint  of  the 
peduncle.  Acide  extending  beyond  the  rostrum.  Maxillipeds  stout,  ex- 
ceeding the  rostrum,  the  terminal  joint  flattened,  about  fonr  times  the 
length  of  the  preceding  joint,  the  tip  armed  with  spines;  exognath  not 
reaching  the  tip  of  the  antepenultimate  joint.  First  pair  of  chelipeds 
rather  slender.  Third  carpal  joint  of  the  second  pair  longer  than  the  first 
and  second  combined,  but  not  twice  as  long.  Dactyls  of  the  ambulatory 
legs  short  and  spiny  below.  Third  segment  of  the  abdomen  produced 
backward  into  a  prominent  beak. 

This  species  has  been  reported  from  very  near  our 
limits,  and  as  it  is  very  closely  allied  to  S.  lamellicornis 
(Dana),  and  will  probably  be  found  to  occur  along  with 
that  species,  this  description  is  inserted  in  order  to  dis- 
tinguish the  two  forms.  1  have  not  seen  any  represen- 
tatives of  S.  8pinu8  from  the  Pacific  coast,  but  Dana's 
description  and  figures  of  lamellicornia  SLgree  quite  closely 
with  specimens  of  spinas  that  I  have  from  the  north 
Atlantic.  It  is  possible  that  the  so-called  western  rep- 
resentatives of  spinus  belong  to  Dana's  species,  for  the 
differences  between  the  two  forms  are  not  greater  than 
those  often  found  between  widely  separated  members  of 
an  extensively  distributed  species.  The  third  joint  of 
the  carpus  of  the  second  pair  of  chelipeds  is  somewhat 
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larger  in  lameUicomia  than  in  spinus,  and  the  rostrum 
is  also  larger.  The  chief  differeuce,  however,  between 
the  two  species  seems  to  be  in  the  dactyls  of  the  ambu- 
latory legs;  in  sphius  they  are  rather  stout  and  strongly 
spiny  below,  while  in  lamellicnrnis  they  are  more  slender  j 
and  nearly  devoid  of  spines,  having  only  a  few  minute  J 
spinules  near  the  base. 

Spirontocaris  grsnlaadica  (Fabr.) 

A»liu-ii»  grienlandifvi  Fabhiciuh,  Byet.  Ent.,  1775,  p.  416. 

ffippalifle  gramlanilka   Mreas,  Ann.  Nat.  Hist.  (4).  Vol.  XX.   1377,  p.  62, 

Smith.  Hep.  Prog.  Geoi.  8ui.  Cauadn,  1878-9,  B,  p.  2U;  Trans.  Conn. 

Acad,  Sti.,  Vol.  V,   1880,  p.  85,  PI.  X.  Hg.  2.      Calman,  Ann.  N.  T.   , 

Acad.  Sci..  Vol.  XI.  1898.  p.  260. 
Spii-ontoearh  gritnlandica  Walkbu,  Trnns.  Liverpool  Biol.  Soc,  Vol.  XII, 

IS9S,  p.  270. 

This  species,  which  has  previously  been  meutioned  as  I 

having  been  reported  by  Professor  S.  I.  Smith  from 
Queen  Charlotte's  Islands,  has  been  found  both  by  Walker 
and  by  Caiman  to  occur  in  Puget  Sound.  The  carina 
on  the  carapace  extends  about  to  the  posterior  margin 
and  is  armed  with  four  large  teeth;  (he  rostrum  is  short 
and  very  slender,  scarcely  higher  than  wide,  and  pro- 
jects nearly  straight  in  front;  the  upper  margin  is  armed 
with  from  two  to  four  spines,  the  lower  with  two  or  three. 
Maxillipeds  robust,  exceeding  the  acicle.  Anterior 
chelipeds  stout.  Ambulatory  legs  rather  stout,  spiny, 
the  dactyls  short  and  spiny  below.  Sides  of  the  seg- 
ments of  the  abdomen  acute. 

I  have  not  seen  western  representatives  of  this  species. 

Miss  M.  J.  Kathbun  has  recently  made  Lopkoxanlhus 
bellus  (Stimpson)  the  type  of  a  new  genus  Lopkopano- 
pens,'  in  whicli  are  included  also  Lopkoxunikus  leuco- 
manus  (Lockington)  and   L.  frontalis  (Rathbun).      In 
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her  key  to  the  Cyclometopa  of  North  America  ^  Miss 
Rathbun  gives  the  names  of  three  new  species  of  Lopho- 
panopeus  from  the  Pacific  coast,  Lophopanopeua  Locking- 
ioni  and  diegensis  from  San  Diego,  Calif.,  and  L.  Heathii 
from  Monterey.  Fuller  accounts  of  these  species,  it  is 
stated,  are  soon  to  appear  in  the  Proceedings  of  the  United 
States  National  Museum.  Lophopanopeus  Heathii  has  the 
carpus  of  the  chelipeds  smooth,  or  nearly  so,  as  in  fron- 
tcdis,  but  the  color  of  the  pollex  does  not  extend  back 
upon  the  hand.  Diegensis  and  Lockingtoni  have  the 
carpus  very  rough  as  in  leucomanus.  Lockingtoni  is  said 
to  be  distinguished  from  leucomanus  and  diegensis  by 
the  slightly  bilobed  carpal  joints  of  the  ambulatory 
legs;  diegensis  has  the  carpus  of  the  chelipeds  covered 
with  tubercles  and  not  with  reticulating  ridges  as  in 
leucomanus. 

A  new  species  of  Cancer,  C.  Jordani  from  Monterey, 
is  also  announced  in  the  same  paper.  In  this  species 
the  fronto-orbital  width  is  nearly  half  the  width  of  the 
carapace.  The  carapace  is  slightly  areolated  and  the 
antero-lateral  teeth  are  strong  and  projecting.  The 
carpus  of  the  chelipeds  has  two  spines  at  the  inner 
angle,  the  one  above  the  other.  Cancer  Anthonyi  is 
reported  in  the  key  from  the  region  between  Monterey 
and  San  Diego;  it  was  originally  described  from  Playa 
Maria  Bay,  west  coast  of  Lower  California.^  Miss  Rath- 
bun  does  not  recognize  the  genus  Trichocarcinus  as  dis- 
tinct from  Cancer. 

Reference  may  be  made  to  two  articles  contributed  by 
Prof.  J.  S.  Kingsley  to  the  *'  Synopses  of  North  Ameri- 
can Invertebrates,''  published  by  the  American  Natural- 
ist.^    The  first  article  consists  of  a  key  to  the  species  of 

1  American  NaturmlUt.  Vol.  XXXIV.  Feb..  1900.  p.  l:il. 
sproc.  Biol.  8oc.  WMblugton  ,  Vol.  XI.  1897.  p.  Ill 
ii  American  NatnrallBt,  Sept.  and  Oct..  1899. 
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Caridca  of  North  America.  The  species  occurring 
within  or  near  our  limits  of  which  figures  are  giveu  are 
the  following:  Alpheus  ceqwtlis  (^=UarfoTdi)  ;  Caridina 
pasadtmcti  Crangon  horeaa;  Crangon  munifaMus;  Crnngtm 
munitua;  Crangon  franciscorum;  Hippolyte  a^nis;  Hip- 
polyte  californiensia;  Hippolyte  Oaimardii;  HippolyU 
Layi;  Hippolyte  Pkippsii;  Hippolyte  polaris;  Heptacurpv* 
brcviroatria,  Herdnumi  and  patpator  (as  Hippolyte);  Hip- 
polyHmata  californica;  Palccnion  Rilteri;  Pandalus  Dantr; 
PandatiM  pubeacentulus;  Paracrangon  echinatus;  Syncaris 
pacifica{&s  Acanthe.pkyra) .  The  large  cheliped  of  Alpheu* 
Candei  is  figured,  hut  whether  the  specimen  from  which 
the  figure  was  drawn  came  from  the  eastern  or  western 
coast  of  North  America  is  uncertaiu.  The  figure  resem- 
bles the  cheliped  of  Alpheus  damator,  and  may  have 
been  taken  from  a  specimen  of  that  species  (see  p.  184). 

The  species  here  described  as  Synciirix pa<'iPc<i  is  placed 
by  Kingsley  in  the  genus  Acanthepkyra.  The  type  of 
Acanthepkyra ,  viz.,  A.  armula  A.  Milne-Edwards'  ia, 
however,  a  marine  species  belonging  properly  to  a  differ- 
ent family  from  that  which  includes  Syncaria.  In  A. 
armata  the  abdomen  is  carinated  and  the  rostrum  extends 
back  as  a  carina  upon  the  carapace;  there  is  no  supra- 
orbital spine,  and  the  mandible  is  provided  with  a  two- 
jointed  palp.  In  •Syncaria  neither  the  carapace  nor  the 
abdomen  is  carinated,  a  supra-orbital  spine  is  present, 
and  the  mandible,  as  in  the  other  genera  of  the  Atyidte, 
is  devoid  of  a  palp. 

The  second  article  consists  of  a  key  to  Astacoid  and 
Thallassinoid  Crustacea.  Figures  are  given  of  the 
chelipeda  of  Upogebia  pugettensis,  Callianasaa  gigas,  lon- 
gimana  and  calif omiensis . 


I 
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ERRATA. 


Page  60,    in    synonjmy,    for    Xanthodes    ffemphilUana    read     Xantho 

HtmphilUana. 
Page  82,  foorth  line  from  bottom  shoold  read,  ^'Heterograpsus  oregonensU 

Stimpsok,"  etc. 
Page  128,  foorth  line  from  bottom,  for  EchinoctruB  BtntimanuB  read  Echid- 

nocerus  BetimanuB, 
Page  128,  reference  to  ClenorhinuB  BttimanuB,  page  48  in  first  edition  of 

Proo.,  page  47  in  second  edition;  reference  to  EehidnoceruB  Beti- 

mantM,  page  88  in  first  edition  of  Proc,  page  96  in  second  edition. 
Page  137,  in  syuonjmy,  for  EupaguruB  ochotensis  read  PaguruB  (Eupa- 

guruB)  ochoUnBtB. 
Page  137,  in  center  of  page,  strike  oot  (     )  around  Brandt. 
Page  194,  second  line  from  bottom,  after  ''Island"  insert  "and  Qneen 

Charlotte  Islands.'* 
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EXPLANATION   OF   PLATE   I. 


F>K.  1. 

Epiallus produeluf,  oarapaoe. 

Fig.  2. 

Cjicioxatilhopi  HOEtm-iientalUH. 

Fig.  3. 

Pig.  *. 

UvcomaHus,  carapace. 

Pig.  e. 

fronlalU,  carapat*. 

Fig.  a. 

^^^^H 

Pig.  7. 

Uca  crcnulala.  carapace.                                       ^^^H 

Pig.  8. 

outer  ma^illiped.                         ^^^| 

Pig.  9. 

inner  Bide  of  lat^e  hand. 

Fig.  10 

'■    rectilata,  carapace. 

Fig.  11 

"           "         iuuer  side  of  large  hand. 

Pig.  12 

maiiUiped. 

Fig.  13 

meruB  of  largo  cheiiped. 

Fig.  H 

"           "         carpae  and  hand  of  small  cbeliped. 

Fig.  15 

Pelroliatkea  eriomeruK,  cheiiped. 

Fig.  16 

Dtrmaturus  Mandlii,  acicle. 

Fig.  17 

(EdUjnalhua  Brandtii,  acicle. 

Fig-  18 

outer  maiilliped. 

Fig.  19 

BquatniB  of  the  carapace  (enlarged) 

Fig.  20 

outline  of  the  carapace. 
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[Holmes]  Plate  I, 
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EXPLANATION   OF   PLATE   II, 


Pig.  21.  f'Ty/ilolilhoilrt  KUr:htnfui,  oarapace. 

Fig.  22.  "  "  large  baini. 

Pig.  2S.  ■'  "  aicall  baml. 

Fig.  H.  "  laut  two  joiuta  ol  ntubnUlnr;  lef|. 

Fig.  39.  "  "  abdomen  of  a  female. 

Fig.  30.  Pnnuriitf'  parvut,   eyeti  aud  anterioT  portion  of 

Fig.  27.  f^allliiitiuta  cal^omien»ui,  large  cheliped  ol  a  male. 

Fig.  29,  "  lonj/imana,  large  obeliped  of  n  male. 

Pig,  29.  ■■  ngitiii,  largo  oheliped  of  h  male. 

Fig,  31.  Crangon  nigrkauda,  acicle. 

Fig.  32.  "        ni'jromacKlala,  acicle. 

Fig.  33.  ■'        'lyliroetrit.  aulerior  portiou  ol  the  cnrapf 

Fig.  34.  '■  ■'  hand. 

Fig.  ;i5.  ■'  "  Hciclt. 

Fig.  -16.  Pnracraii'jon  fchiiiatuii,  carapace  (afler  Daua). 

Fig.  .17.  ■'  ■'  hand 

Fig.  38.  /li/i/ioliiitmala  i:ati/ornica.  carapace. 

Fig.  39.  Atphrus ctamalor,  large  hand. 

Fig.  40.  '■  "  small  hand. 

Fig,  41.  '■       hellimaniii.  large  baud. 

Fig.  4-2.  ■■       'ali/ornk. 
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[Hglmes]  Plate  I! 
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EXPLANATION  OF  PLATE  in. 


Fig.  43. 

Atphi 

as  catifomifnai*.  large  band. 

Pig.  44. 

small  liand. 

Fig.  4S. 

tguidiu-tt/lu3.  large  baud. 

Fig.  46, 

aniidl  band. 

Pig,  47. 

aijvalU,  liana.                        ^^H 

Fig.«. 

Fig.  49. 

^^1 

Fig.  60. 

Fig.  51. 

aciole. 

Fig.  62. 

Tagicri,  carapace. 

Fig.  53. 

aeicle. 

Fig.  54. 

pktu$,  carapace. 

Fig.  55. 

"       aciole. 

Fig.  56. 

pahdKola,  carapace. 

Fig.  57. 

aeicle. 

Fig.  58. 

CTistatns.  carapace. 

Fig.  59. 

tiral  ambulatory  leg 
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[HaLMcs]  Plate  III. 
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EXPLANATION   OF   PLATE   IV. 


Fig 

61. 

Fig 

62. 

Fig 

83. 

Fia 

64. 

Pig 

65. 

Fie 

66. 

Fig 

67. 

F.B 

68. 

Fig 

B8. 

Fig.  70. 

Fig.  71. 

Fig 

72. 

Fig 

73. 

Fig 

74. 

Fig 

75. 

Fig 

78. 

Fig 

77. 

Fig 

78. 

Fig 

79. 

Fig 

80. 

Fig 

SI. 

•Syncarit  Trtiei,  lairapace. 
PfnixKH  califomieni'i',  oarapace. 

"  "  baud  and  uarpUB  of  first  pereopods. 

'■  '■  hand  and  carpns  of  secoud  persopods 

"  "  hand  and  aarpuH  of  third  pereopoda 

abdomen, 
aciule. 
Mytii  coilala,  telson  and  ontline  of  uropods. 
'■         "       ant«nna. 
"  "        foui'tb  pleopod  of  a  male. 

Helr.TomyU  ipinoms,  autenna. 

"  "         third  maiilliped. 

"         thoracic  leg. 
"         telBou  and  ontline  of  vropode. 
MgiidopaU  tlongtUa,  antennale  of  the  male. 
aoteupule  of  the  female. 


1  uropoda. 


I 


U '.:  Rapihs.  [j:L  Aii/'.o.  5  u ;  \'u  i  VI  i 


HomE= 


1  -v^-'^'  i'"''^- ' 


